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DIAMOND CUTTING--A NEW INDUSTRY IN NEW YORK. 

Diamond cutting is an art, not merely an industry, re- 
quiring that certain degree of deftness of manipulation 
which, after a few years of apprenticeship, is readily at- 
tained in nearly every mechanical operation, but a fine art 
in the full sense of the term. It is labor which calls not 
only for an exquisite refinement of manual dexterity, but an 
unerring judgment, to be gained only by hard study and 
constant practice, extending perhaps over a lifetime. 

HOW-DIAMOND CUTTING WAS INTBODTJCED IN THE UNITED 
STATES. 

We purpose, in the 
following paper, to 
tell the reader how 
this pursuit, now for 
the first time in the 
world's history fol- 
lowed in the western 
hemisphere, came to 
be established in the 
the United States, 
and then to trace the 
various processes of 
diamond cutting as 
practiced in the city 
of New York. It is a 
matter of general in- 
formation that the 
art, from time almost 
immemorial, has been 
confined to the cele- 
brated lapidaries of 
Amsterdam, Holland, 
whither the rough 
gems were forwarded 
from all parts of the 
globe. At the time of 
the extensive discov- 
eries in the diamond 
fields of South Africa, 
however, Mr. I. Her- 
mann, a well known 
jeweler of this city 
and an expert in the 
art, became convinced 
that diamond cutting 
could be introduced 
in this country, both 
;as a valuable acces- 
sion to the national in- 
dustries and as a 
■means of attracting 
large amounts of for- 
eign capital within 
our borders. To this 
end he undertook its 
establishment in the 
iface of many serious 

obstacles. There was an import duty of ten per cent on the 
Jio-nglh irtones, the repeal of which had to be secured (a mat- 
ter r of no small difficulty, for the Government seemed un- 
able to perceive the advantage of thus increasing the wealth 
"within the country), large capital had to be obtained to start 
the enterprise, and, finally, workmen had to be persuaded 
to leave Holland and try their skill in a foreign land. When 
these men; in sufficient numbers, could not be induced to 



ted, only to be abandoned for entirely new Inventions, also 
the work of the projector of the scheme ; and thus at last 
staid old Amsterdam, to the dismay of her artisans, discov- 
ered that her long kept secrets were known across the ocean, 
and her hitherto undisputed supremacy rivaled in the metro- 
polis of the West. 

THE MANUFACTORY. 

We have thus briefly touched upon the Organization of 
the New York Diamond Company, as a part of the history 
of the art in the United States, from which others in future 
will trace its growth. Success, we are told, has been en- 





SPLITT1NG THE DIAMOND. 

migrate, Mr. Hermann sought for other artists among the 
Dutch already in the United States; and he tells us that he 
found them pursuing all kinds of callings, in order to gain 
the support which the art they had studied all their lives 
Was here unable to afford them. Then machinery was impor- 



DIAMOND POLISHERS OK SLYPEES. 

countered, as jewelers and owners of gems necessarily pre- 
fer sending their diamonds to a locality where they may be 
repaired or re- cut without undergoing the perils of an ocean 
voyage. Twenty thousand dollars worth of the stones, we 
learn, are received regularly each fortnight, while millions 
of dollars worth are yearly handled. The largest diamonds 
ever brought within the country, one of which weighed 80 
carats, have, through the same agency, been imported. 
We recently were enabled to visit this 
establishment, situatedin a small build- 
ing in Fifteenth street, a few steps from 
Union Square, in this city, and there to 
follow the interesting operations which 
we are about to describe. As, in all de- 
scriptions, general explanations are first 
in order, we were at the outset informed 
that the business is divided into three 
entirely distinct branches — cleaving, 
cutting, and polishing. Also, that each 
class is a separate art, and that the 
workman finds the attainment of any 
one sufficient labor for the balance of 
his existence without troubling himself 
about the others. Hence, no one man 
can carry a stone through all the mani- 
pulations. A cutter cannot cleave, nor 
does a polisher know aught about cut- 
ting ; and even further, a polisher or 
cutter of a brilliant cannot produce a rose diamond, and 
vice versa, ; so that, in fact, each individual has his specialty, 
and there stops his knowledge. 

NATURE OP THE DIAMOND. 

The diamond itself, as all are aware, is nothing but car- 



bon, a Combustible body. It is crystalized mostly in the 
shape of an octohedron (two four- sided pyramids united 
at their bases) or rhombic dodecahedron, the latter being 
the commonest. In its black form — as used for stone drill- 
ing or sawing— it is the hardest known substance, and in 
this state differs from the jewel, which has foliated passages 
parallel to the faces of figure, in which directions it may be 
split. In the accompanying engraving (Fig. 4) is represented 
an enlarged section of the rough gem, showing the grain, 
along which it may be as cleanly cleft as a piece of wood, 
The resemblance to the latter substance is increased by the 

fact that there are so 
called knots, which 
cause a conchoidal 
instead of a straight 
clean fracture. 

THE CLEAVEB. 

This much im- 
parted by way of 
preface, we were 
conducted to the 
apartment occupied 
by the cleaver, or 
Mover, as he is called 
in Holland. This 
artist, we were in- 
formed, must pos- 
sess a greater de- 
gree of skill than 
any other workman; 
So difficult is his 
labor that probably 
there do not exist 
twenty-five cleavers 
to every five hun- 
dred polishers saSi 
cutters in the w<wftl. 
The Mover in Hol- 
land is taught from 
boyhood, and is usu- 
ally the son of the 
owner of the estab- 
lishment, outside 
parties being rarely 
instructed. On a 
small table in front 
of the workman was 
a little box divided 
into two compart- 
ments, the furthest 
containing a covered 
tray for the recep- 
tion of stones. The 
other division was 
made deeper and had 
a false bottom, be- 
ing finely perfora- 
ted. Also on the 
table were a number of sticks like spindles, which, with a 
couple of knives (to which we shall presently allude), a 
metal rod for a hammer, a pair of scales, and a spirit lamp, 
constituted the entire kit. 

Opening a number of little envelopes, each marked with 
a full description of its contents, the cleaver first put into 
our hands a quantity of rough stones. They seemed of ir- 
regular shape and varied in size, from that of a pin head to 




CUTTING THE DIAMOND. 

a large pea. Some pieces were quite flat and closely re- 
sembled mica. Selecting a diamond from the heap, the ar- 
tist glanced at it a moment and then secured it in a knob of 
cement (brick dust and rosin) on the end of one of his spin- 

Continued onpage 215. 
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SPECIFIC HEAT. 

When a substance is heated, it expands, and its tempera- 
ture is increased. It is evident, therefore, that heat is re- 
quired both to raise the temperature and to increase the dis- 
tance between the particles of the substance. The heat 
used in the latter case is converted into interior work, and 
is not sensible to the thermometer ; but it will be given out, 
if the temperature of the substance is reduced to the origi- 
nal point. Thus, while heat is apparently lost, it is only 
stored up, ready to do work, and the substance possesses a 
certain amount of potential energy, or possibility of doing 
work. It would be easy to convert this potential energy in- 
to dynamic energy, or in other words make it do the work of 
which it is capable ; and if we could measure all the actual 
and possible energy in the universe, we should find that the 
sum of the two was always constant, although each might 
vary in amount at different times. We may say, in pass- 
ing, that ignorance of or unbelief in this principle has caused 
many to waste their lives in vain endeavors to construct per- 
petual motions, or to create force. 

Now as different substances vary greatly in their molecu- 
lar constitution, expanding and contracting the same amount 
with widely differing degrees of force, it is to be expected 
that the quantity of heat that will raise one substance to a 
given temperature may produce a less or greater degree of 
sensible heat to another ; and we find in practice that such is 
the case. On the material theory of heat, this was explained 
by saying that one substance could contain more of some- 
thing called caloric than another, and hence the term " ca 
pacity for heat " is still occasionally employed. But, adopt- 
ing the mechanical theory of heat, we say that different sub- 
stances require different amounts of heat to raise them to 
the same temperature, because the amount of interior work 
differs in each case, and because one body has more particles 
to be heated, for the same volume, than another. On this 
theory, we use the term " specific heat " instead of " capa- 
city for heat," and define specific heat to be the number of 
units of heat required to raise the temperature of a unit of 
weight (say one pound or one ounce) of a body one degree. 
By a unit of heat, we mean the amount of heat required to 
raise a unit of weight of water, at its maximum density 
(about 39 '1 Fahrenheit), one degree in temperature. The 
unit of weight is ordinarily taken as one pound. Very care- 
ful experiments have been made by Regnault on the specific 
heat of water at different temperatures, and a law has been 
determined for its variation: Specific heat at temperature 
39-1° (T)=l (C). Then C = 1+0 000000309 x (T — 39-1) 2 , or 
the specific heat of water at any temperature, indicated by 
Fahrenheit's thermometer, is unity increased by 0'000000309 
times the square of the difference between the given temper- 
ature and 39'1°. Example: What is the specific heat of wa- 
ter at a temperature of 80°? Answer: = 1 + 0-000000309 
X (80° — 39-1 °) 2 = 1-00052. 

The specific heat of many solids, liquids, and gases has 
been determined experimentally, by methods which we pro- 
pose to explain. The values obtained in this way are aver- 
age approximations, since the specific heat of a substance va- 
ries with the temperature. If a pound of water and a pound 
of mercury be heated to the same temperature, and allowed 
to cool, it will be found that the mercury cools about 30 
times as fast as the water ; hence we say that the specific 
heat of mercury is about one thirtieth (more accurately, 
0-03332). This means of determining specific heat, called the 
method by cooling, was used by Regnault in many of his in- 
vestigations on this subject. 

Another method of determining the specific heat of a sub- 
stance is that by fusion of ice, observing the amount of ice 



that is melted in cooling a given weight of the substance a 
certain number of degrees. 

The method by mixture is readily available, and gives very 
accurate results if carefully conducced. As some of our 
readers may like to experiment a little in the subject of spe 
cific heat, we will give a few details of this process. It is 
conducted on the principle that, if definite weights of any 
substance and water, at given temperatures, are mixed to- 
gether, the temperature of the mixture will depend upon 
their respective specific heats. The vessel in which the wa- 
ter is placed should be surrounded with non-conducting ma- 
terials to prevent the radiation of heat, and should contain 
a sensitive mercurial thermometer, finely graduated. The 
substance, if a liquid, can be heated in another vessel ; if a 
solid, in some heated liquid ; and if a gas, it can be heated 
in a closed vessel and plunged into the water, a correction 
being applied for the heat imparted to the water by the con- 
taining vessel. 

It is evident that when a heated substance is immersed in 
the water, all of the heat lost by it is not given up to the 
water, some being absorbed by the metal of which the vessel 
containing the water is composed, and some being absorbed 
by the mercury and glass of the thermometer. The weights 
of these substances can be reduced to equivalent weights of 
water, and added as a correction. Thus, let W = weight of 
water employed, P = corrected weight, A= weight of mer- 
cury in thermometer, a = specific heat of mercury, B=: 
weight of glass in thermometer, b = specific heat of glass, C 
= weight of vessel containing the water, c=its specific 
heat. Then P = W + (A x a) + (B x b) + (C x c), or the correct- 
ed weight of the water is equal to the actual weight increased 
by the products of the other materials absorbing heat multi- 
plied by their respective specific heats. By using this 
corrected weight in the calculations, we take account of 
all the heat absorbed by the materials of which the instru- 
ment is composed. We will now show how to calculate the 
specific heat of a solid or liquid, from data obtained by ex- 
periment. Let M = weight of substance, s = its specific 
heat, t= original temperature of water, m = temperature of 
the water after the heated substance has been immersed in 
it, T = temperature to which the substance is heated. Then 
the number of units of heat lost by the substance, when it 
is put into the water, must be the weight of the substance 
multiplied by the number of degrees of heat lost multi 
plied by the specific heat of the substance, or M x (T — m) X 
s, and the number of units of heat gained by the wa- 
ter will be its weight multiplied by the degrees of heat 
gained, or P x (m — t); but as what the water gains is just 
equal to what the substance loses, we must have M x (T — m) 
X s=P X (m— t), or s = [P X (m — t)]-r-[M x (T— m)] ; hence 
we say that the specific heat of a substance is equal to the 
product of the corrected weight of the water multiplied by 
its increase of temperature, divided by the weight of the 
substance multiplied by its loss of temperature. Example : 
Suppose that we have 2 pounds of water in a copper vessel 
weighing - 5 pounds, and that the mercury of the thermom- 
eter weighs 0'1 pounds, and the glass, 03 pounds; also that 
a solid or liquid (weighing 75 pounds, whose specific heat 
we wish to determine), when heated to 180° and put into the 
water, raises the temperature of the latter from 60° to 70°. 
The specific heats of the copper, mercury, and glass, will be 
found in any table of specific heats ; and [applying the rules, 
we find that P = (2 -f- '1 X -03332) + (0 -3 X 0-19768) + (0 -5 X 
•09515) = 2-110211 pounds, and S = (2-1102ll X 10°)-S-(0'75 
xll0°) = 0-25578. 

Te find the specific heat of a gas, it must be enclosed in a 
vessel and heated, so that the heat imparted to the water is 
received not only from the gas, but also from the containing 
vessel. If we call E the weight of the vessel, and e its speci 
fie heat, we shall have the equation M X (T — m) X s + E x (T 
— m)Xe = PX(m— t), whence s= [P X (m— t)]-H[M x (T— 
m)] — [(R x e)-i-M], or the specific heat of a gas is equal to the 
quotient of the product of the corrected weight of the wa- 
ter and its gain of temperature divided by the product of 
the weight of the gas and its loss of temperature, dimin- 
ished by the quotient of the product of the weight of the 
vessel containing the gas and its specific heat, divided by the 
weight of the gas. Example : If we have -25 pounds of a 
gas enclosed in a copper vessel weighing 0'5 pounds, which 
(on being heated to 200° and put into the water, the instru- 
ment being the same as in the last example) raises the tem- 
perature from 60° to 68°, what is its specific heat? By the 
rule : S = [(2 -1 10211 X 8°)-f- (0'25 X 132°)] —[(0 -5X0 -09515) -=- 
0'25] = 0'19968. There is one other correction, of which we 
have not spoken. Some of the heat is lost by radiation, though 
this will be very slight if the apparatus is properly con- 
structed. The amount can be ascertained, however, by ex- 
periment : heating the water, and observing how long it takes 
to lose a given number of degrees of heat. Tables of the 
specific heat of various elementary and compound sub- 
stances will be found in most modern text books on physics. 



CAMPHOR. 

A correspondent, who has suffered from the undue use of 
camphor, asks for information concerning its usual effects 
upon the system. It should be known that the physiological 
action of camphor is not yet understood ; but judging by the 
symptoms that follow the taking of a moderate dose, we are 
justified in calling it a nervous stimulant. It is somewhat 
like opium and alcohol, therefore, in its action, when given 
in small quantities ; but when taken in large doses, it causes 
excessive irritation to the nervous system, producing con- 
vulsions and death. 

Camphor has another action, more important to be men- 
tioned because many people, depending on this medicine to 



cure all the trifling pains of life, are constantly taking it ; 
this action is to irritate and congest, and finally to inflame, 
the mucous lining of the stomach, causing in the milder 
cases a form of dyspepsia, and in the more aggravated, ulcer- 
ation of the stomach. From these two actions, namely, that 
of nervous stimulant and of local irritant, come all the good 
and evil of its use. As to its constant employment, the 
same reasoning will apply as to the use of other stimulants. 
However beneficial opium or alcohol may be in sickness, 
every one will acknowledge that opium eating or tippling is 
dangerous to health. Moreover, investigation has estab- 
lished the fact that the constant use of stimulant, of what- 
ever kind it may be, results in degeneration of nervous 
power. If we remember, also, that camphor produces lo- 
cal injury to the stomach, we readily see how unsuited this 
drug is to be a household remedy. 

Let us add a word for the benefit of those who depend 
on their " bottles of medicine " for good health. There 
can be no greater harm done to the constitution than to take 
medicine unnecessarily If a person is not sick enough to 
ask advice of a physician, he is not sick enough to need me- 
dicine, and he will recover quite as rapidly by leaving the 
feeling of malaise to the cure of the great physician, the 
natural renovating power of his system. 

CRUDE PETROLEUM FOR FUEL AND FOR ILLUMINATING 
GAS. 

To the Editor of the Scientific American : 

I find two recent articles in your paper which I think de- 
mand some correction or modification. I refer to the edito- 
rial entitled " The Flowing Oil Wells of Pennsylvania," etc., 
and to an article copied from the Journal of Gas Lighting 
entitled " Mineral Oils for Gas." Through the courtesy of a, 
friend, recently, 1 was invited to go to the shops of the 
Philadelphia and Baltimore Central Railroad Company, lo- 
cated at Lamokin, Pa. , to witness experiments in burning 
crude petroleum as a fuel for stationary engines. I found, 
upon a careful examination into the process, that it was 
being successfully and economically done, In starting the 
fire, a pan containing two or three gallons of benzine is 
placed immediately under the burner and cylinders, and ig- 
nited; and when consumed, the cylinders are sufficiently 
heated to turn on benzine, into the inside cylinder, which 
rapidly vaporizes. When the cylinders are cherry red, and 
ten pounds of steam are obtained, the benzine is turned off 
and the steam and crude oil turned on. It was found neces- 
sary to use benzine until the cylinders were properly heated, 
as crude oil would not all vaporize unless the cylinders were 
red hot. After that is attained, there appears to be no dif- 
ficulty in burning crude oil ; and on an examination of the 
cylinders after the experiment was made, there was no evi- 
dence of carbon ; but on the contrary, they were as clean as 
when they left the hands of the machinist. [The vaporizing 
apparatus,we understand, consists of a burner,an iron cylinder 
in which steam is superheated, and another iron cylinder in 
which the superheated steam is brought into contact with 
the crude petroleum. — Eds.] 

In a conversation with the Master Mechanic of the road, 
Mr. Danfield, he informed me that, although he doubted its 
practicability before the experiment was made, he was now 
thoroughly convinced of its adaptability for steam purposes; 
and it being against his previous convictions, he had used 
all the appliances that the shops afforded to break down its 
power, but without effect. 

However, what I particularly wish to get at is the economic 
view. You state that, " in markets where coal is worth $6 
per tun, petroleum must be supplied at 3 i cents a gallon or 
$1 per barrel, in order to compete as a fuel with coal." In 
actual experiments made in the above case, at Lamokin, Pa., 
seven gallons of crude Oil per hour was consumed on an 
average for four days, at a cost of forty cents per hour. 
When wood or coal is burned, the cost is from seventy to 
eighty cents per hour, in the same engine. This would seem 
to leave a wide margin between your ideas and the actual 
experiments made. 

In the article on " MineralOils for Gas," the writer admits 
that, if the carbon could be got rid of, there would be no 
doubt that mineral oils would be found a most useful sub- 
stitute for coal in the production of gas of a high illumi- 
nating power. This process to my mind most effectually 
disposes of the carbon objection. The carbon is not only got 
rid of, but is actually made fuel to the flame. Mr. Kendrick, 
the inventor, claims that he can make a pure fixed gas by 
this process at 60 cents per 1,000 feet, with oil at 8 cents per 
gallon. 

These facts, or rather experiments, seem to be at variance 
with your editorial and the article in the Journal of Gas 
Lighting. I have for many years been a reader of your val- 
uable paper, and I am constrained to write to you these facts 
as they came under my observation, for the purpose of get- 
ting your opinion upon them. If the process which Mr. Ken- 
drick employs in burning crude oil is not practical, will you 
oblige me by pointing out its defects? 

Locomotive No. 4 on the Baltimore Central Railroad is 
now being fitted up with one of Mr. Kendrick's oil vaporizers 
and burners for the purpose of running with oil as a fuel. 
It will be complete in about ten days from this writing, 
when further developments will, no doubt, be made. I un- 
derstand that it is the opinion of the officers of that road 
that it will prove a success, not only in point of economy 
but In getting rid of the handling of coal, smoke, sparks, 
etc., that are so annoying to passengers. 

Norristown, Pa. Henry L. Acker. 

Remarks by the Editor. — Our correspondent has omitted 
to give the exact quantity and cost of coal and wood, as de- 
livered at the place of trial. He has also failed to say 
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whether the fuel used in converting the water into steam, 
before the latter is superheated in the apparatus, is included 
in his statements of cost. It is very evident to us, from the 
alleged difference in the resulting costs per hour, that our 
correspondent has been misinformed on that head, and we 
need the full data in order to point out the error. 

Making the ordinary allowance of 4 pounds of coal per horse 
power per hour, the amount consumed by the 40 horse power 
engine would be 160 pounds per hour. The expense, accord- 
ing to our correspondent, was 80 cents, which is half a cent 
a pound, or $11.20 per tun. This appears to us to be 
a high price for coal in Lamokin, Pa., which we believe 
is on the railway and only fourteen miles from Philadel- 
phia, where coal is selling for less than $5 per tun. It ap- 
pears to us that coal ought to be obtainable in Lamokin at a 
price not exceeding $5 per tun, at which rate the cost of 
running the engine in question would be 36 cents an hour. 
The comparative calorific values of crude petroleum and 
coal are as 2 to 3. That is to say, 2 pounds of petroleum are 
equal to 3 pounds of coal. Hence, if it requires 160 pounds 
of coal per hour to run the aforesaid engine, it ought to re- 
quire 106f pounds of crude petroleum to do the same duty, 
or a little more than 15| gallons of petroleum, allowing 7 
pounds to the gallon. Our correspondent, however, states 
that the cost of running the engine, when petroleum was 
used, was 49 pounds or seven gallons of oil, costing 40 cents 
per hour ; which would make the cost of the crude oil, deliv- 
ered at the establishment he refers to, $2.40 per barrel. It 
may be that, in the present depressed state of the crude oil 
market, the arlicle can be delivered in Lamokin at $2.40; but 
if so the price is exceptional. 

We have stated the relative calorific values of the oil and 
coal at 2 to 3, which gives the oil 50 per cent greater heating 
power, weight for weight, than coal. This is a result de- 
duced from the chemistry of combustion and from the rec- 
ords of careful engineers, after many trials, allowing every 
possible point in favor of the oil. But if the information 
furnished by our correspondent is correct, then they get, at 
Lamokin, more than one hundred per cent more of heat from 
petroleum than from coal, a statement which we can hardly 
credit. We hope that our correspondent will give us the 
exact data as to the respective costs of oil and coal, at Lam- 
okin, and such other information as may assist the elucida- 
tion of the real economics of the subject. 

In respect to the manufacture of illuminating gas from 
crude oil, our correspondent gives us no information further 
than the statement of the inventor, which, we understand, 
is not based upon actual experience in the manufacture of 
permanent illuminating gas, but is an opinion he has formed, 
judging from the ease with which he produces combustible 
gases by his apparatus. We think it probable that he will 
find it more difficult to make permanent illuminating gas 
than to run a steam boiler with crude petroleum. We shall 
be happy to receive and chronicle any new facts concerning 
either of the foregoing subjects. 

->.«... 

RESCUE OF THE REMAINING SURVIVORS OF THE 
POLARIS. 

The good news comes to us from Dundee, Scotland, of the 
safe arrival there in good health of all the remaining sur- 
vivors of the Hall arctic expedition ; consisting of Captain 
Sidney O. Buddington and twelve others. After leaving 
their encampment on the Greenland coast, which they did in 
the latter part of June, 1873, in open boats, they sailed south- 
ward, encountering many dangers and exposed to the sever- 
est hardships. They landed at various points and searched 
everywhere for cruising whalers. On the 20th of July, 1873, 
they had the good fortune to fall in with the Ravenscraig, a 
Scotch whaler, on board of which they were hospitably re- 
ceived, and subsequently conveyed to Dundee. They return 
to the United States at once. 

Captain Buddington reports that, after that fearful night 
which separated him and his vessel from his comrades upon 
the ice, he never saw them again. It was with difficulty 
that the Polaris was kept afloat that night, and they mo- 
mentarily expected she would go down. But they finally 
reached the shore, where the vessel was beached, and the 
party wintered in a hut on the land, being supplied with 
skins and walrus meat by the natives. 

The incidents and results of this latest and most eventful 
polar expedition may be briefly summed up as follows : 

On the 29th of June, 1871, the steamer Polaris, Captain 
Charles F. Hall, sailed from New York on a voyage of arctic 
exploration. In August, 1871, she had reached latitude 82° 
16', the highest point ever attained by any vessel. Soon 
after this the ship went into winter quarters at Polaris Bay, 
latitude 81°38', and Captain Hall organized sledge and boat 
expeditions with a view to further northerly explorations. 
Soon after his return from one of these expeditions, he was 
taken ill and died, on November 8, 1871. He was buried on 
shore, and there his remains rest, near the north pole which 
he so ardently endeavored to reach. 

On the death of Captain Hall, Captain Buddington, pre- 
viously second in command, became master. On the opening 
of the ice in August, 1872, Captain Buddington, finding 
further progress northward impossible, determined to return 
home, and the ship started for the south. She was now un- 
fortunately caught in the ice, and drifted down helplessly 
for two months, receiving injuries which caused her to leak 
badly. Such was the continual crushing of the ice against 
the vessel that Captain Buddington caused a portion of the 
provisions and a part of the ship's company to be landed on 
the ice, expectingthat allthe others might at any moment be 
obliged to follow. On the night of October 15, 1872, a ter- 
rible storm and utter darkness set inj during which the Po- 
laris broke away from her icy moorings) leaving the hapless 



party of nineteen persons on the ice. They had provisions, 
boats, and clothing. Next day* they saw the steamer, but 
were themselves unseen by those on board. Days and weeks 
passed, and still the little party waited for relief, clinging to 
the ice cakes, exposed to the most extraordinary perils, 
washed by the seas, drenched by the rains. Their supplies of 
food were swept away, but one or two guns were still re- 
tained, with which they occasionally succeeded in killing 
seals and bears, and this preserved their lives. On the 30th 
of April, 1873, after 6i months dreary drifting, they were 
descried upon the ice by the British sealing steamer Tigress, 
rescued, and safely landed at St. John's, Newfoundland. 
The recent rescue and landing of their former companions 
at Dundee completes this remarkable arctic narrative, which 
for thrilling adventure and extraordinary incident has no 
parallel in the previous records of fiction or fact. 



THE FAIR OF THE AMERICAN INSTITUTE. 

Judging from the number of articles already in position 
in the Hall of the American Institute, and from the fact that, 
as we are informed, the applications for space are in excess 
of the accommodations provided in the large area, the forty- 
second Pair has every prospect of surpassing in no small de- 
gree its predecessors of last year. The exhibition of 1812, 
though in many respects a decided improvement (especially 
in mode of management) on previous displays, was deficient 
in number and variety of new devices entered, a fact proba- 
bly due to the attention of the people being diverted by the 
excitement of the political campaign ; while such defects as 
existed in the conduct of its affairs may with fairness be as- 
cribed to official experience in endeavoring, for the first time, 
to put in operation many radical and much needed reforms. 

We have already noted several changes in the organiza - 
tion of the management. So far as we understand the lat- 
ter, the occupation of the managers, save as a body, seems 
gone, and the personal control with which departmental com- 
mittees have heretofore beeninvested, regarding the articles 
in their respective sections, is given to one general superin- 
tendent, Mr. Charles W. Hull. A board of directors, regard- 
ing whose duties no official whom we have yet met seems to 
have any very clear idea, has been organized : while the sub 
ordinate officers, clerks, etc., remain as before. The post of 
superintendent of machinery, a position invented last year 
and ably filled by Mr. R. H. Buel, has been rechristened as 
chief engineer, and is in the hands of Mr. John T. Haw- 
kins, an engineer and inventor quite generally known. 

Several alterations for the better have been made in the in- 
terior of the building. A large amount of space in the pas- 
sage from the main hall to Third avenue has been converted 
into rooms for exhibitors, judges, and the press, affording 
accommodations both necessary and ample. The silvered 
monstrosity, supposed to be a statue, which surmounted the 
soda water fountain is conspicuous by its absence, and we 
are also pleased to note that the badly distorted and much 
confused Goddess of Liberty, which, accompanied by an im- 
possible category of implements, formed a scenic decoration 
on the main arch facing the entrance, has been removed to a 
less conspicuous position. The work of art substituted is a 
shade better, representing a more appropriate subject ; but 
as a production, it would be difficult to discover one in which 
every law of perspective or drawing is more systematically 
set at naught. We can only repeat, in this connection, re- 
marks already made to the effect that, while such admirable 
decorative artists as Gariboldi and others who might easily be 
named are within access, it is hardly creditable to the Insti- 
tute to exhibit second rate efforts ostensibly as the best rep- 
resentatives of the progress of this branch of art. 

It is hardly possible to forecast with much accuracy the 
nature of the coming display as regards numbers of especial 
articles. There appear to be fewer sewing machines than 
ordinary, and more heavy articles in the machinery depart- 
ment ; but, as yet, arrays of empty cases are more prominent 
than complete exhibits. Space, we understand, will not be 
reserved, no matter how long ago bespoken. It is the inten- 
tion to fill up the building as quickly as possible, and exhib- 
itors who imagine that they can come long after the Pair is 
in progress, and thus avoid waiting through the first few 
weeks and slim attendance incident to that period, will, we 
fear, find themselves debarred altogether. 

In noticing the various entries, our custom of occasionally 
strolling through the building and commenting briefly on 
such as strike us as novel, ingenious, and interesting, will 
be as heretofore followed. Mere lists of exhibits are doubt- 
less very entertaining to the proprietors as gratis advertise- 
ments, but, to the general reader for information, they are 
excessively dull. 

KNITTING AND "WEAVING MACHINERY 

is represented in quite full force. At present Lyall's posi- 
tive motion loom and corset weaving apparatus are in opera- 
tion. The last mentioned device is one of the most impor- 
tant and interesting in the Pair; but as we desire to obtain 
some further particulars regarding it, the detailed explanation 
which it deserves is deferred to next week's notes. Messrs. 
Tiffany and Cooper, of Bennington, Vt., exhibit two knit- 
ting machines, one of which is in operation. The invention 
is designed to manufacture ribbed tops for stockings or cuffs. 
Briefly, there are two sets of needles, upon one of which, 
standing vertically, the thread is placed. The second set 
are barbs, and come down from above, catching the stitch. 
Then a presser, acting against the point of the barb, presses 
it in, making an eye, over which and the old loop it drives 
the stitch. The thread leads from bobbins above to hori- 
zontally moving guides. One set of the latter operate until 
a sufficient length of material is knitted ; a bell then rings, 
and a second series of guides, carrying a lighter thread, 
come in play, thus marking a space for the division of the 



fabric. The cuffs or bottoms are turned out with perfect 
welts, slack courses, and splicing threads, all put in without 
stopping the machine. By using different colored yarns on 
the two sets of guides, fancy articles may be produced. 
From three to ten rolls of fabric are knitted at a time. The 
mechanism is remarkably well contrived ; and, as exhibited, 
ivorks to a charm. From twenty-five to thirty-five dozen 
ribbed tops, we learn, can thus be made in a day. 

THE MAIN ENGINES 

this year are one of 125 horse power, built by Jerome 
Wheelock, of Worcester, Mass., and driving a 22 inch belt; 
and, on the other side of the passage, a Hampson & Wheelock 
machine, of 20 horse power. The large engine is somewhat 
on the Corliss plan and is a fine piece of workmanship. The 
valves are nearly underneath the cylinder, and are of the 
ordinary slide description, bat are made to taper outwards 
in their box, so that the pressure from inside keeps them 
tight, thus obviating the necessity of stuffing boxes. There 
is a variable cut-off, arranged in the chest just between the 
valves, which communicate with the governor. 

THE DELAMATER HOISTING MACHINE 

gigantic affair, capable, we are toldj of lifting 15,00d 



is 

pounds two hundred feet per minute. The engine is a 40 
horse power Rider horizontal; which connects with a main 
fly wheel, 8 feet in diameter and 14 inches in face. The 
mechanism, though large, is quite simple. The drum; 
which is five feet in diameter, is loose on the main shaft; 
and is operated by gearing on a smaller shaft which commu- 
nicates with the main shaft by friction pulleys. The latter 
are thrown into or out of gear by moving the small shaft by 
a toggle joint and lever; so that the drum is either rotated 
by the cog gearing or left to revolve loosely in the contrary 
direction for lowering, its motion being then controlled by a 
suitable brake. 

A SILK-MEASUKING APPARATUS, 

known as Dunn's patent, is an ingenious little arrangement 
for determining the length of thread Or silk, and thus de- 
tecting any fraud in case the same is purchased by the 
pound. It consists of a light wheel, fitted on a sliding pin- 
ion, traversing the surface of the spooled thread, and is con- 
nected with clock work moving two registering dials. The 
thread is thus measured after it is spooled, while the opera- 
tion of spooling is not interfered with. Another form of 
the same device is exhibited for the use of consumers who 
desire to test the length of thread already spooled. A crank 
and spindle wind the thread on a new spool, and dials indi- 
cate the amount reeled off. This operation is usually so 
tedious that a small machine, which seems to perform its 
work very quickly and accurately and which can be readily 1 
attached to the corner of a , counter or table, will doubtless 
prove acceptable to both dealers in and consumers of threadi 
While this device winds the material, another machine is 
exhibited for roughing out the spools. In fact, the invention 
makes almost any small wooden article, in the way of bungs; 
spool blanks, pill boxes, etc. Mr. J. T. Hawkins is the 
inventor, and the apparatus was described about a year ago 
in our columns. 

MAKING BUTTON MOLDS. 

At present, however, a novel attachment has been combined 
with it, in order to make button molds of the large size usu- 
ally worn by ladies on redingotes. The improvement is a 
revolving steel head, in a cavity in which are arranged cut. 
ters and a small drill. The stick of wood, squared to suita- 
ble size, is fed by an ingenious appliance into this opening- 
There it encounters, first, a pair of cutters which turn off the 
edges, and then another set which give its end a convex 
form. Meanwhile the drill pierces a small hole in the center. 
A cam arrangement then comes in play, and carries the wood 
over against a circular saw which cuts off the mold. The 
stick then returns, and the same operation is repeated. The 
speed of the machine is at the rate of 5,000 revolution!' per 
minute, and a mold is finished every second. Three I xa- 
dred gross, we were told, can be turned out in a day. 
Among the small inventions, so far exhibited, is a 

SEWING MACHINE ENGINE, 

which consists of a little oscillating cylinder attached to the 
table, having a driving pulley in line with the small wheel 
of the machine. A boiler holding enough water for a day's 
work supplies steam, and occupies a small space on the floor 
in rear of the apparatus. The throttle valve regulates the 
supply of steam and is connected with the treadle of the 
sewing machine, so as to be governed with the foot. 

».♦,-» 

New Exploration of the Amazon River. 

Among the most recent exploring expeditions is that un- 
dertaken during the present year for the exploration of the 
Amazon river, by Professor James Orton, the well known 
naturalist, of Vassar College. We have just received our 
first instalment of correspondence from him, the publication 
of which we shall begin in our next issue. Our latest ad- 
vices from this enterprising traveler are dated August 19, 
1673, at which time he had paddled one thousand miles up 
the Great River, taking notes and making surveys and ob- 
servations en route. He had an immense distance yet to 
go before reaching the Cordilleras, which he expected to 
cross, and to reach home via Panama. 

The letters of our correspondent are full of interest con- 
cerning the marvelous region which he is exploring. He 
speaks of unbroken forests covering a space eleven hundred 
miles in diameter, and other equally astonishing revelations 
of Nature. 



The Neapolitan papers state that, from observations taken 
on Mount Vesuvius, new earthquakes are expected. 
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THE PLANET MAES-IS IT IHHABT.TED ? 



Past 2. 



Having determined the existence of a vaporous envelope 
around Mars, similar to the clouds which float in our terres- 
trial atmosphere, if we assume the same to be aqueous, we 
must believe in large bodies of water from which it origi. 
nates. But other fluids besides water generate vapor; hence," 
unless direct proof be adduced to the above effect, the hy- 
pothesis, that the vail observed is a cloud screen existing in 
an atmosphere like our own, is without substantial founda- 
tion. 

The telescope has told its story, and a more wonderful 
instrument must add the sequel. The spectroscope, in 
the hands of the eminent English physicist Huggins, 
solves the problem. The planets reflect the light which 
they receive from the sun ; and if their rays be passed 
through the prisms, we find in their spectra the solar spec- 
trum, just as if it had been reflected by a mirror. Dr. Hug- 
gins on his first observation of the planet was unsuccessful, 
but at the opposition of Mars in 1867, he attained impor- 
tant results. On directing his spectroscope, attached to a 
powerful eight inch refractor, toward the star, he noticed 
that the spectrum obtained was crossed near the orange por- 
tion by black lines similar in position "to lines which make 
their appearance in the solar spectrum when the sun is low 
down, so that its light has to traverse the denser strata of 
our atmosphere." The question to determine, then, was : 
Were the lines due to the passage of the light through the 
atmosphere of the earth or through that of Mars ? Turning 
his instrument toward the moon, then nearer the horizon 
than the planet, so that the atmospheric lines, if they ap- 
peared at all, would be much clearer in the moon's spectrum 
than in that of the object of his observation, Dr. Huggins 
found that they were totally absent. It was thus demon- 
strated beyond peradventure that the bands belonged to the 
Martial atmosphere, and not to that of the earth ; and hence 
two aerial oceans, analogous to each other, encompass both 
planets. 

But, it may be asked, what produced these lines? Care- 
fully noting their position, the observer found them to be 
the signatures, not of oxygen or nitrogen, but simply of 
the vapor of water, of the same chemical composition as 
our own, oxygen and hydrogen. This proved, in this direc- 
tion we need go no further ; the existence of sea, of cloud, 
snow, ice, fog, and rain is demonstrated. Reasoning from 
this basis, we can trace the presence of winds which shift 
the masses of vapor from place to place, of aerial and ocean 
currents, of rivers flowing to the seas, of a climate tem 
pered in the same manner as our own, and of copious rain 
fall which must nourish the land and cause the production 
of vegetation. If, further, there be continents and oceans, 
similar geological forces to those of the earth must be at 
work ; there must be upheavals and depressions, mountains, 
valleys, and water sheds, in fact a miniature of our earth. 

Here, then, millions of miles away in-space, is another 
world, a small one, it is true, and seeming to the eye no 
larger than our engraving, which represents its appearance 




at the present time ; but it has water, air, light, winds, 
clouds, rains, seasons, rivers, brooks, valleys, mountains, all 
like ours. 

"All the circumstances necessary for the production of an 
imate existence being there, under what pretext, then," de 
mand the believers in the habitability of the planet, " can 
it be asserted that living organisms, such as, under precise- 
ly similar conditions, exist upon our own earth, do not live 
and flourish there ? Can it be that the sun, air, water, and 
earth are held in bonds and prevented from combining in or- 
ganic evolution ? Or can it be credible that, while every 
drop of water on our earth is peopled with millions, another 
world is a desert ?" In our previous paper we observed that, 
owing to the eccentricity of its orbit, the amount of light 
and heat received by Mars from the sun must vary consider- 
ably. Further, we may add that, while the earth is 92,000,- 
000 of miles from our source of light, the distance between 
that luminary and Mars is fully 141,000,000 miles. From 
this difference, and the relative sizes of the two planets, we 
can determine the amount of heat transmitted to Mars as 
compared with the quantity reaching the earth ; and the aver- 
age daily supply is found to be as two to five. More nearly, 
when Mars is closest to the sun, he receives somewhat more 
than half as much heat as the earth ; when furthest, his sup- 
ply falls to a little over one third that of our sphere. The 



sun would appear, to a person on his surface, to be about 
one third the size that it does,to us. 

Considering, now, the question of the Martial heat, it 
seems to be of much smaller importance than it really is. 
The sun is the great storehouse of power, and the heat we 
obtain from him underlies all motion and life. If the sup- 
ply from this sou :ce were diminished, manifestly life, as it 
now is upon the earth, could not be maintained. If we take 
away halftlie fuel from under a boiler, the engine, although 
it may work, will no longer be of the same efficiency. Ima- 
gine this reduction to have taken place ages ago, " before the 
sun's rays in a potential form," as Tyndall expresses it, were 
buried in the deposits of the carboniferous epoch, and con- 
sider that it would require 108,000,000 of horses, working 
night and day for a year, to develope the work equivalent to 
the energy in a hundred million tuns of coal — one year's 
produce of our mines. If, then, Mars, which we have 
proved to recpive a far less quantity of heat than the earth, 
has been thus deprived during countless ages, it must be 
apparent that, if it require existing circumstances upon the 
earth to maintain the creatures thereon, the absence of such 
circumstances on Mars clearly shows the unfitness of that 
planet as a habitation for beings. 

The point next arising is: Whether Mars be possessed of an 
inherent heat sufficient to compensate for this deficiency of 
solar heat, or has the planetenough heat stored up to ren- 
der it an abode for living creatures? It is very probable 
that Mars has parted with much more of its inherent heat 
than the earth, for it is known that, of two bodies equally 
warmed, the smaller cools the more rapidly. We have no 
reason'to believe that Mars has been hotter than our globe, 
and hence, as its sphere is smaller, it must now be a much 
colder body. If, then, we are to adopt the theory that the 
climate of the planet resembles our own, we must assume 
that there is a peculiarity about its atmosphere which ena- 
bles it to retain a larger proportion of the sun's heat than 
can our aerial envelope. In such case, considering the con 
stitution of such an atmosphere to resemble our air — a neces- 
sary hypothesis, if we are to believe in the existence of the 
beings with which we are familiar, — it must be much more 
dense, reasoning from the fact that there is a steady de- 
crease in warmth as we ascend to the upper regions of our 
own atmosphere, due to the increased tenuity of the air. 

We may presume that every planet has an atmosphere 
proportioned to the matter contained in it. Hence, the mass 
of Mars being about one fifth that of the earth, we must in- 
fer that its atmosphere is equal to one fifth part of the 
earth's. But the surface of the planet is fully two fifths 
that of our globe ; hence, over each square mile, there would 
be a much less corresponding amount of air. In addition to 
this, we have already noted that in Mars exists less than 
two fifths the attractive force of the earth, the proportions 
being about as 38 to 100. The atmospheric pressure would 
therefore be reduced in proportion, even if the planet had 
as much air above each square mile of surface as there 
is above each square mile of the earth. This quan- 
tity of air would be twice as much as we should infer 
from the mass of Mars, and we should require five times as 
much air to have an atmosphere only as dense as our own at 
the sea level. An atmosphere about twice as dense as this 
would perhaps give a climate as mild, on the average, as that 
of our earth ; but we can hardly assume that Mars has an 
atmosphere exceeding ten times in quantity what we should 
infer from the planet's mass. 

If, now, we suppose that the Martial air is moderately 
dense, comparable, in fact, to our own air, then, since we 
know that considerable quantities of aqueous vapor are 
raised into that air, we must, from the circumstances already 
considered, conclude that there would be a precip'tation of 
snow which would keep the surface of Mars permanently 
covered. But this is not the case, as Mars is not a white 
planet ; and so we must assume so great a rarity of its at- 
mosphere that sufficient water vapor can never be raised to 
produce a permanent snow envelope by precipitation. Con- 
sequently it is probably the most satisfactory course to re- 
turn to our first assumption, namely, that the Martial at- 
mosphere bears the same relation to the mass of Mars as 
the terrestrial atmosphere to that of the earth. Under this 
hypothesis it can be shown that the atmospheric pressure on 
Mars corresponds to about 4-J- inches of the mercurial barom- 
eter. Can man exist for any length of time in such an at- 
mosphere 1 

In the great balloon ascent of Coxwell and Olaisher, in 
1862, the enormous hight of 37,000 feet above the sea level 
was attained. At 29,000 feet Mr. Glaisher fainted and did 
not revive until the balloon had descended and returned to 
the same point. At 37,000 feet the barometer stood at 7 
inches, and the thermometer at 12° below zero. Coxwell 
became almost paralyzed, and only saved the life of himself 
and his fellow aeronaut by seizing the valve rope with his 
teeth, and thus allowing the gas to escape. If, by extreme 
fortitude, one man has managed to live at two miles above 
the fainting level of another, could human beings generally 
exist in an atmosphere reduced to five sevenths the density ? 
We have shown that Mars has, therefore, not only a far 
greater degree of cold, but an atmosphere of much greater 
tenuity than that of the earth, conditions manifestly incom- 
patible with the existence of terrestrial creatures : a conclu 
sion easily attained by considering the life (mere microsco 
pic animalcuhe) found on the mountain peaks of our earth, 
beyond the last stages of vegetation, where the air is rare 
and extreme cold prevails. 

We have now presented sufficient data to form a clear 
idea of the arguments which go to prove the unsuitability of 
Mars as a habitation for the higher orders of beings. Bid 
space permit, we might continue and refer to the atmosphere, 



which must be at least 100 miles high, and the winds which 
must prevail, which carry aqueous vapor, in the form of 
snow, to the poles. Here great masses of glaciers areheaped, 
which sometimes disappear, leaving vast gaps discernible 
even at forty millions of miles away, producing convulsions 
which must affect the entire planet. 

The weight of evidence, it seems to us, is against the ex- 
istence of beings of a nature with which we are familiar. 
No terrestrial creature could live even in the torrid zone, so 
cold and dismal must it be. Even vegetable life, however 
hardy, would not survive a single hour. If inhabitants 
there be, they must be of different form from us, to corres- 
pond to the decreased attraction of gravity ; if red vegeta- 
tion exist, their eyes must be different from ours ; to live in 
such an atmosphere their respiratory organs must be totally 
unlike our own ; and thus we might go on specifying points 
of variance until we find that, in the end, there is no more 
possibility of Mars being inhabited by beings like ourselves 
than there is of the sun or Jupiter being similarly peopled. 
In fine, we cannot say whether other worlds are or aie not 
abodes of life. We can assert with reasonable probability 
that on no other planet are there conditions suitable for the 
existence known in our globe. Whether there be beings in 
the fiery vapors of the sun, on the molten mass of Jupiter, in 
the bleak deserts of the moon, or in those remote parts of 
the universe, from which our entire solar system seems but 
as a single bright star, is a problem within the knowledge 
of only Him "to whom all things are possible." 

m <»»» 

Exposition Awards. 

The Commercial Bulletin thinks that it is time that the 
practice of exhibition rewards should be abandoned. Any 
one who has seen the inside and secret workings of exhibi- 
tors, to obtain the coveted prizes, knows that lobbying and 
friendship have much to do in determining awards, and that 
they who have friends at court are seldom found empty 
handed when the day for awarding prizes arrives. And 
even those who, in all honesty and from the merit of the 
articles which they exhibit, are rewarded are, by their 
brother exhibitors and especially less successful rivals, ac- 
cused of lobbying in some form or other. If exhibitors did 
but know it, the benefit which they derive from industrial 
expositions comes not from diplomas and medals, but from 
the fact that vast numbers are brought to see and inspect 
the machines and products exhibited. 

— «»-»»* m 

A SIMPLE TREE PROTECTOR. 

The first frost — and it has already made its appearance in 
the northern part of New York and the New England States 
— is apt to cause sad havoc among our young fruit trees, 




tropical plants, and ornamental trees, before the gardener is 
prepared for it. The device represented in our engraving is 
therefore of timely importance and will prove of value to 
nurserymen and agriculturists generally. The Ironmonger, 
from whose columns we extract the illustration, states that 
it has recently been introduced in England, and that in con- 
struction it is simply a conical frame of galvanized iron wire, 
supported at its apex by a wooden post driven in the ground 
beside the tree. It is only needed to cover the wire with 
cloth, or even newspaper, to render the tree safe from the 

frost. 

«-<#f-» _ — 

The Utah Mining Gazette, published at Salt Lake city, 
adds to a paragraph from the Mining and Scientific Press 
(in which the editor states that Arizona wants more practical 
miners and fewer speculators without means, more men of 
capital, and no mining experts or wiseacres) that Utah, also, 
would be far better off if she had fewer "experts and 
more men with plethoric bank accounts. It is these experts 
— at swindling — that have already done us so much damage. 
Like Arizona, we want a new class of speculators." 
— «-<+»-»- — . 

Such is the marvelous ductility of gold that a single 
ounce of the pure metal may be drawn out into a wire thirty 
three miles in length. 
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Condoling by 
Electricity. 

On the recent 
occasion of the 
death of Mr. C. 
L. Goodwin, su- 
perintendent of 
the Northern New 
York division of 
the Atlantic and 
Pacific Telegraph 
Company, the va- 
rious operators of 

the division unit- - - ■- 

ed in a meeting of condolence in the following remarkahle 
manner: All the stations included in that division were 
connected into one circuit,, extending from New York to Al- 
bany, thence via] Troy to Saratoga and return to Albany, 
westward to Syracuse, and via Oswego, Clyde, and Rochester 
to Buffalo and Niagara Falls, back from Buffalo via Auburn, 
Seneca Falls, etc., to Auburn again, being over twelve hun- 
dred miles of wire. Each person remained in his own office 
and all the instruments were so connected that the remarks 
made by one operator upon his instrument were sent through 
all the other instruments. Promptly at 2 P. M. (Buffalo time) 
New York called the meeting to order. BuR'alo moved that 
Mr. Hauff, chief operator at New York, be made permanent 
chairman. The motion was seconded by Troy, and carried. 
The chairman then suggested that Mr. McCoy, manager of 
the Buffalo office, be nominated as secretary, which the 
meeting unanimously resolved in the affirmative. Various 
speeches were made and the resolutions were then read and 
adopted, and an adjournment then followed. The meeting 
was entirely harmonious throughout, and the state of the 
weather and condition of the wires peculiarly favorable to its 
euccess. 



DIAGRAM SHOWING FINISHED DIMENSIONS OF STANDARD AXLE ADOPTED BY THE MASTER OAR BUILDERS' ASSOCIATION, JUNE 18, 
Draw Heads. — The standard hight of drawheads, adopted by the Association, is 2 feet 9 inches from top of rail to center of drawbar. 

tannery is the largest calfskin tannery in Europe, or per- 
haps the world. 

Mr. Mercier many years since found out — what has been 
the experience of all other tanners — that to excel in the 
trade, attention must be given to one single department, and 
for these years of his triumph and success he has devoted 
himself to the wax calfskin trade exclusively. 

He does not depend at all upon his home market for a 
supply of skins, but lays all Southern and Eastern Europe 
under contribution. 

These skins are brought to him invariably " flint dry," 
not even drysalted. They come in compressed bales, and 
these are opened, assorted and piled away in a cool, dark 
loft or storehouse in large compact piles, to be withdrawn 
at the rate of about 500 per day, for his daily use. 

These skins are so perfectly cured and so uniform in con- 
dition that it is seldom that one skin in a hundred breaks or 
indicates the fact that it has been dried. Even the grain 
does not show a crack, as is too apt to be the case with us, 
where skins are dried in the sun or otherwise exposed. 

• These skins are soaked in the usual manner and are softened 
in wheels precisely as our best tanners are now softening 
their light stock, with this difference : In the construction 
of the wheel, there are four compartments, instead of being, 
as with us, one open space. These compartments turn the 
skins more actively, and Mr. Mercier says the force is suffi- 
cient to do the work of either "softening" (breaking) or 
rinsing ana otherwise cleansing the skins. It will be seen 
after a moment's reflection that a wheel divided into four 
compartments or segments must turn the contents four 
times as frequently as if left in the whole wheel. 

The liming of the calf at this tannery presented no new 
features. They are fully limed, so that the hair comes 
freely. The skins are washed in the wheel after being un- 
haired, and worked with a stone worker to remove the re- 
maining short hair. Great care is manifested throughout 
to keep the grain sound, and to work every part of the skin 
uniformly, so that no more lime will be left in one part of 
the surface than another ; the tendency of an omission in 
this respect is to cause the grain to color unevenly and ap- 
pear clouded when tanned. 

The most remarkable fact to which I wish to call attention 



1873. 



SELF-TIGHTENING DRILL CHUCK. 

Our illustration represents an ingenious appliance which, 
it is claimed, is self tightening, and may be caused to hold 
any drill of a size within the compass of its jaws with com- 
plete firmness, and this with no further trouble to the ope- 
rator than a clasp of the hand. That such an improvement 
is of value, both as applied to the drill as well as to the lathe 
chuck, will be evident to every mechanic even without the 
further corroboration of its merits found in the substantial 
victory which the manufacturers assure us was won by the 
device at the Vienna Exposition. 

The material used in the construction is forged steel in 
every part, except the jaws, for which the best and most 
carefully tempered cast steel is substituted. The shell or 
case. A, Figs. 1 and 2, contains the working portions and, as 
will be noted from the sectional view, is provided with a 
shoulder within, flush with the face of the scroll, B. On this 
shoulder, and at a slight taper, is driven the plate, C. The 
latter is thus made to form a close joint and still may be 
easily removed, while it is afforded a support 
calculated to bear the strain (often caused by 
inexperienced persons driving it upon the 
arbor) from the screws, D, by which it is 
held in position. The plate is fitted in the 
usual manner with tongue and grooves, and 
is also provided with a center which serves 
to center and steady the back end of the drill, 
and thus insure the proper holding of the tool 
in its place. 

In order to give greater strength, and also 
to guard against the entrance of any dirt 
through the slots into the working parts, the 
jaws, E, are made with projections, the up- 
per parts of which, when the chuck is open, 
are flush with the outside of the shell. The 
inner sides of the jaws, as shown in Fig. 2, 
are provided with segments of screw threads 
which engage with the face of the scroll, B, 
Fig. 3. The latter is provided with a taper- 
ing hole which is held on the center of the 
lathe in the usual way, the shell plate and 
jaws revolving around it. Outside the shells 
grooves are placed to favor a firm grasp of the 
hand around the chuck, so that the device, 
when in use, is thus self-tightening, the strain 
of the tool while cutting serving to make it 
hold more securely. 

The size represented in our engravings, No. 3, retains 
drills from § down to 0; while the next form, No. 4, holds 
from f down to % inch. The jaws are made rounded at their 
outer ends so as not readily to catch hands or tools near 
them. An extra set of these appliances, of the form shown 
in Fig. 4 — which make a lathe chuck of the apparatus, — are 
furnished when desired, and, as we are informed, may be 
substituted for those in use in the space of three minutes. 

For further particulars address the manufacturers, the 
Hubbard and Curtiss Manufacturing Company, Middletown, 
Conn. The article itself may be found at the factory, at the 
above address, or at the warehouse, No. 82 Chambers street, 
New York city. 

»->♦ ■ » 

CALFSKIN TANNING IN EUKOPE. 

Mr. Jackson S. Schultz of this city, now in Europe, in a 
letter to the Shoe and Leather Chronicle gives the following 
interesting particulars of his visit to Mercier's great tannery : 

The calfskin tanneries of Mr. Baichlen, at Geneva, and 
Mr. Mercier, of Lausanne, both situated on the Lake of 
Geneva, are among the largest, if not the very largest, in all 
of Switzerland ; and with the exception of one, Mr. Mercier's 
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is this : Mr. Mercier declares it unnecessary to break the 
nerve — and he certainly devotes less labor to this end than 
any other manufacturer I have met. He does work all the 
flesh off with a worker, but when this is accomplished I did 
not see that an additional stroke of the knife was given to 
soften the pelt or break the nerve. Each man thus worked 
off the flesh from about one hundred and twenty skins per 
day ; from the amount of work thus performed it can be es- 
timated about how much labor was bestowed. 

The next remarkable fact I wish to mention is that Mr. 
Mercier, in common with all other calfskin tanners in this 
section, entirely omits bating, as we practice it. They use 
no other bate than some liquor. 

The acid which forms, known as "gallic acid," and which 
is abundantly found in all oak yards, is the only bate here 
employed. This acid liquor, it is well known, will kill the 
lime (neutralize it), and will, with a few days' handling, re- 
move all appearance of lime from the pelt. When thus re- 
duced and brought back to its normal condition, then Mr. 
Mercier treats his stock to the usual nourishing process. 
He begins this process by a solution of liquor made from 
spruce bark, which, as I had occasion to say before, is very 



abundant and 
comparatively 
eheapall through 
this country. The 
strong acid from 
this bark has a 
wonderful ten- 
dency to plump. 
Mr. Mercier is 
disposed to attri- 
bute these rej 
markable plump, 
ing powers to the 
resin or sap in 
this bark. But it is proper to say that this practice is a spe. 
cialty in this tannery, and is seen nowhere else. 

When the skin is slightly raised and fairly colored, it is 
laid away in oak bark. This process of laying away is uni 
versal in this country. The skin is folded so that the grain 
of the neck and shoulders is folded on the grain of the butt, 
that is,doubled over. The bark only comes in contact with the 
flesh. In some tanneries, I notice, they vary this practice by 
putting two skins of about the same size together, grain to 
grain. This, I judge, with all respect for the experience and 
practice of Mr. Mercier, is an improvement upon his 
method. 

The object of this practice is variously considered ; some 
say it is to prevent the over tanning of the grain and to in 
duce, as far as possible, the tanning from the flesh side. 
This object is desired to make the grain tough, so that it 
will hold the stitch when sewing the side linings. Others 
say it is to aid the color of the skin. My own judgment is 
that it may aid and help to produce both of these results, 
and therefore the practice is justified. 

The bark is laid on the skins fully one to two inches thick, 
and all the interstices are filled with bark and stamped down 
solid. I should judge that not more than half the number 
of skins are laid in the vat that our practice would call 
for. 

When the vat is filled with skins and bark thus put away, 
the vat is run up with water or weak sweet liquor, most 
frequently with water, although Mr. Mercier's practice is to 
run liquor from his leaches ; but I judge that only spent 
bark was placed in these leaches, and consequently the 
liquor was little more than the washings of the bark. 

These skins are allowed to remain for three months, and 
in Mr. Mercier's case two such layers, and in most other 
cases three such layers, occupying nine months, completes 
the tannage of the skins. 

I need not say to any intelligent tanner that skins pre- 
pared in this careful way and tanned by this slow process 
must yield a very tough skin. Tlie grain must be soft and 
yielding, requiring but little scouring, and I think beyond 
the working of these skins on the flesh over a beam and the 
softening in the wheel before scouring, the skin gets but 
little labor — hardly so much as is bestowed by our practice. 
The stretch is left in the skin and not taken 
out in the effort to get out the old grain, 
as our system of strong liquors compels us 
to do. 

The shaving, whitening, blacking, etc. , is 
after our method and is in no sense an im- 
provement. Of course where so many skins 
are tanned, and the selections and classifica- 
tions begin with the raw material, there can 
be no difficulty in rendering the most severe 
classifications possible in putting up the skins 
for sale. 

All that it is further necessary to ■ say, in 
regard to the manufacture of Mr. Mercier, 
[is that he devotes himself -to the work of 
making as good leather as can be made, and 
he has succeeded. Whether he makes more 
or less profit, whether he makes as many 
pounds of leather from the skins taken in 
hand by him as an English tanner would, is 
quite another question, and one I fancy he 
does not care to consider. He sacrifices every- 
thing to toughness — to wearing qualities. 

Mr. Mercier showed me some French cop- 
pice bark which costhim fivecents per pound, 
or $100 per tun, although his usual coppice 
bark cost him but $40 per cord,or two cents 
per pound, and he considered the former pro- 
fitable even at this high price. 

He confirmed my opinion that the spruce bark contained 
little or no tannin, and although for the purposes indicated 
he did use a small quantity, at about the price of one cent 
per pound, he did not look upon it with much favor. 

If this view is true, what kind of leather must that be 
which is made out of spruce bark exclusively? More than 
half of the bark used in sole leather tanning throughout 
Germany and Austria is this spruce. 

m <»» » 

M. B. writes to suggest the construction of a spherical me- 
tallic balloon, 70 feet in diameter. Such a sphere would lift 
11,225 lbs. ; and if made of metal weighing ^ a lb. to the 
square foot, it would weigh 7,647 lbs., leaving 3,578 lbs. of 
lifting force available. The balloon could be raised and low- 
ered in the air by an engine of half a horse power, and no 

gas need be lost or ballast thrown out. 

,0, — 

Erratum. — In Professor Morton's article on " The Magic 
Lantern as a Means of Demonstration," on page 163, in 
place of 18, 14 and 16 inches as the radii, read 4-J-, 31, and 
4 inches. The Professor's attention was called to this over- 
sight by the kindness of Mr. R. S. Bosworth,of Adams, N. Y. 
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Combined Steam and Bisulphide Engines, 

To the Editor of the Scientific American : 

Your correspondent Mr. C. H. Aa'ron suggests that it 
would be better to apply beat directly to bisulphide of car- 
bon, by putting it in the boiler instead of water.and dispens- 
ing with the steam engine altogether. Many men have made 
the same suggestion since I began to experiment in utiliz- 
ing the latent heat in exhaust steam, and have fallen into 
the error of supposing that power could be produced with 
much less heat when it is applied to the bisulphide of car- 
bon than when applied to water. 

The difference in the amount of fuel that would be required 
to produce a horse power an hour with the two fluids is by no 
means as great as most persons imagine. To illustrate : 4 lbs. 
of coal will run an engine of 1 horse power an hour, if the 
boiler and engine are well constructed. If the boiler is filled 
with the bisulphide of carbon instead of water, 4 lbs. of coal 
will run an engine of 1£ horse power an hour. If a combined 
steam and bisulphide engine is used, the 4 lbs. of coal will 
work the steam cylinder 1 horse power an hour, and the ex- 
haust steam from this cylinder will work the vapor cylinder 
nearly 1-J horse power during the same time ; and we get 
about 2i horse power from the same fuel that would be re- 
quired to produce 1 horsepower with steam alone or 1 i horse 
power with bisulphide of carbon alone. This I have proved 
by trial many times. 

In other words, with the combined engines, the same heat 
is used twice and produces two results ; and I know by 
actual tests that the latent heat in the exhaust steam from 
an engine will do nearly as much work when used to heat a 
bisulphide boiler as the coal, burned to make that steam, 
originally would have done had it been burned under the 
bisulphide boiler in the outset. The loss of heat by using 
the steam in an engine does not exceed 95 per cent ; and the 
exhaust will heat, to 200°, 95 per cent of the water that the 
coal used to make that steam would have done. The loss of 
heat is entirely due to the radiation from the pipes and 
cylinder ; it does not make the slightest difference in the 
amount of heat it contains, whether the high pressure steam 
is used to produce a large amount of power in an economi- 
cal engine or whether it escapes direct from the boiler. The 
theory that the heat extracted is in exact proportion 
to the power produced is theory only, and cannot be sus- 
tained by any practical tests ; but on the contrary, heat is no 
more destroyed or used up in producing power than water is 
by flowing through one wheel to another at a fall below. 

Another popular error is that a large amount of the heat 
produced by combustion goes up the chimney flue, in a well 
set boiler. I have put a bisulphide boiler into the smoke 
stack of a steam boiler and found that more work could be 
done with the exhaust steam from one engine, when ap- 
plied to a bisulphide boiler, than with the heat escaping 
from the smoke stacks of twenty -five engines of the same 
size. 

I hope that these facts will convince your correspondent 
and others that more work can be done with a combined 
engine where the heat is used twice than with a single engine 
where it is used but once. 

Springfield, Vt. Joel A. H. Ellis. 

To the Editor of the Scientific American: 

I have read C. H. Aaron's remarks on the steam engine ; 
and I wish to say that a pound of steam at any temperature 
contains about 1,150 units of heat ; of these not more than 250 
go to working the engines, even when the feed water is 
heated to 180° ; the rest is blown off through the exhaust 
pipe or enters the water of condensation. Fifty years ago, 
the Cornish steam engine made one horse power per hour 
out of 2^ lbs. of coal ; to-day the average of all engines run- 
ning will not be less than 4 lbs. of coal per horse power per 
hour, the very best compound condensing marine engines 
requiring 2 pounds of coal per horse power per hour. 

The units of heat in a pound of coal, when tried with the 
mechanical equivalent (772), ought to produce 2 horse power 
for 1 hour. 

We have been exercising our ingenuity in making every 
imaginable style and shape of engine, cut, off, catching the 
gases going up the chimney,etc. So far as they go,these are 
good; but they do not go to the root of the eviLwhich is,pre- 
eminently, the 966 '6 units of latent heat which pass out with 
the exhaust steam. The half of this may perhaps be utilized 
by making it heat a second boiler containing a substance with 
a low boiling point, which substances render latent a small 
quantity of heat. Such are ether, gasoline, bisulphide of 
carbon, etc. ; all these boil at about 100°. Ether in passing into 
steam renders latent only 163° of heat. 

With regard to putting the fire directly to the boiler con- 
taining these substances, it would be very dangerous ; and 
I doubt not, if Mr. C. H. Aaron were to try it, the chances 
are that he would not long be able to eat apple pie even 
though it be seasoned with quince. And it would be of little 
practical utility ; because, when the specific heat of a sub- 
stance is low, the steam is proportionally weak, that is, 
although 1 unit of heat will raise 1 pound of water 1° and 
1 pound of ether 2°, but the steam of the ether will only 
have half the power of the steam of the water. 

Wilmington, Del. J. W. H. 



The Patent Right Question. 

To the Editor of the Scientific American: 

Several of your correspoudents have given opinions on 
this question, arguing in favor of certain general principles 
which seem to ma to be essentially wrong. Permit me to 
say a few words on the other side, though we all come to 



the same conclusion, but for different reasons. Mr. H. A. 
Walker says : " A citizen has a right to claim from the State 
only such protection in the use and ownership of property 
as shall redound to the general good." J. E. E. says: "I 
cannot see that an inventor has any inherent right in his 
own discovery." Both of these propositions, I call funda- 
mentally wrong. The citizen claims protection from the 
State for his property because it is his, independently of the 
State, and the State itself exists, simply by the universal 
consent of the individual members, because it is only by 
union that each can be protected ; and without that union 
there would be and could be no such thing as public good. 
If this principle be correct, all Mr. Walker's reasoning 
fails. 

A.s to the other dicta of J. E. E. , I must say that, in my 
opinion, the inventor has as much inherent right to his own 
discovery (exclusive right, I mean) as he has to the use of 
his hands or his teeth. But he is powerless to enforce that 
right ; to do so, he becomes a member of a community or 
State, each member of which, by mutual agreement, binds 
himself to all others ; so that, if any one will invent a new 
thing that is useful, they will all protect him in the exclu- 
sive use and profit of that thing. But only for a limited 
time, for the cost of a perpetual monopoly would be too 
much. Under this condition, the inventor has an induce- 
ment to invent, and the State the benefit of the free use of 
the invention. finally. Chaklbs Stoddbb. 

Boston, Mass. 

To the Editor of the Scientific American : 

On reading H. A. Walker's letter on page 132 of your cur- 
rent volume, I can see very plainly that a citizen has the ex- 
clusive right to whatever he produces with his head or hand, 
and none but a thief or robber can take it from him without 
obtaining his consent, and remunerating him for it. The 
best protection to the individual is for the best interest of 
the State. The State h^ no right to my service, in any ca- 
pacity, only as I sell it, and the idea that it has is only one of 
those barbarisms which advancing civilization has failed to 
eradicate. The above will do also for J. E. E., and I will 
add that the idea of reward for doing good and punishment 
for doing the opposite is as old as man ; and if the inventor 
benefits the public, he is entitled to a reward, simply be- 
cause he doas so. J. E. S. 

Portland, Me. 



Water as Fuel. 

To the Editor of the Scientific American: 

I observe in your issues of April 5 and July 19, under the 
head of " Water as Fuel," some observations on the newly 
invented Stevens steam furnace exhibited in San Francisco. 
Will you allow one who has seen its workings, and had its 
objects stated to him by the inventor, to correct a few errors 
in those communications 1 

First, I will mention to the Alta reporter that the " tre- 
mendous roaring " is caused simply by the escape of steam 
from the pipe, as would be the case if there were no com- 
bustion at all, and not, as he seems to think, by the chemi- 
cal action, Next, the inventor is not so unscientific as to 
think that steam can be decomposed simply by striking 
disks of iron, or by any other mechanical means. It is true 
that it is practicable to decompose water by contact with 
red hot iron, but only at the expense of the metal, which is 
oxidized, hydrogen being set free ; but this is far from being 
the design of the inventor, he using the disks of iron only 
to deflect the current of steam on to the jet of oil. As stated 
by him to me, the objects of the inventor are : To decompose 
superheated vapor of water in presence of red hot carbon, 
thereby getting abundant oxygen in a very small space, and 
then to burn the carbonaceous matter to carbonic oxide. 
The merit of the invention consisting in having at command 
a limited space where the temperature is very high. This 
would make the furnace specially valuable for reducing very 
valuable ores, and for other metallurgical operations. He 
did not pretend to economy of fuel, and such a device could 
not possibly be economical when no arrangements are made 
to introduce air to consume the hydrogen set free from both 
oil and water. Oil is used, being the only fuel that culd be 
fed constantly into the right spot. 

The inventor knows that as much heat is necessary to de- 
compose water as will be produced by combining the oxygen 
set free with the carbon of the oil. But if his ideas are cor- 
rect, he gets, as I said, an abundant source of oxygen. I 
make these corrections for the benefit of those of your read- 
ers who might be misled. H. O. L. 

Stockton, Cal. 



The Thermal Expansion of Mercury. 

To the Editor of the Scientific American : 

In your clear and useful article on the " Properties of Sat- 
urated Steam," in your issue of August 9, current volume, 
there is an error, derived probably from a similar error on 
page 61, of Charles T. Porter's useful " Manual on the Steam 
Engine Iudicator," to which work you refer in terms of just 
commendation 

The coefficient for the expansion of mercury for each 
degree of Fahrenheit's scale, as there given, is 0'0010085, 
and you reproduce it exactly. As given by Rankine (" Steam 
Engine," art. 107, 1, p. Ill), it is 0-00010085, and it is so given 
in Eankine's " Civil Engineering " and Young's " Physics." 
Your coefficient is therefore ten times too large, and may 
mislead the inexperienced. I have called Mr. Porter's atten- 
tion to the error. J. C. Hoadley. 

Lawrence, Mass. 

Remarks by the Editor : — We are much obliged to our 
correspondent for calling attention to this error, which was 



reproduced, as he supposes, from Mr. Porter's valuable and, 
in genera], very accurate work. Applying the correction to 
the problem given in our article on the properties of steam 
(page 81, current volume of the Scientific American), we 
,find that the expansion of mercury is 61*11 X 0'00010085 x 
(80 — 32) = 0'3 inches, and the corrected hight of the column 
= 61 '11 +0 '3 = 61 '41 inches. We advise our readers to 

make a note of this correction, and affix it to the article. 

— ^»- -••»-»■ 

A Toad In the Solid Rot-It. 

To the Editor of the Scientific American : 

The other day Mr. Moses Gains of this place, while dig- 
ging into a bank, found a toad embedded in the hard pan. 
He came to a stone some 2 feet square ; and after digging 
this out, a man who was with him observed something 
black: taking his pickaxe, he carefully dug it out, ai;d 
it proved to be a toad. It was some six inches below the 
surface of the stone, and its place of concealment was as 
smooth as if it had been made of putty. The toad was 
about 3 inches long and very plump and fat. Its eyes were 
about the size of a 3 cent silver piece, being much larger 
than those of toads of the same size such as we see every day. 
They tried to make him hop or jump by touching with a 
stick, but he paid no attention to them. 

How came this toad embedded, 5 feet below the surface 
under a stone, in that hard pan ? What did he subsist on? 
Will such toads live on being brought to the light ? Is there 
any air in the ground, on which a toad could live, and how 
long must we suppose that he had been there ? 

New Hartford, Conn. A. W. Arnold. 



The Hartford Steam Boiler Inspection and 
Insurance Company, 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections in the 
month of July, 1873 : 

The number of visits made during the month were 1,108 ; 
boilers examined, 2,300; internal examination, 1,112 — these 
were very thoroughly done, including examination of bot- 
toms and all fire sheets, as well as flues and tubes and boiler 
attachments; external examinations, 2,029. The hydraulic 
pressure was applied in 180 cases. These were, in most 
instances, boilers so small, or of such construction, that an 
inspector could not get into them ; but, in addition, the ham- 
mer test was applied externally while the boilers were under 
cold water pressure. Number of defects in all discovered, 
1,123; dangerous defects, 275. The dangerous defects were 
in most cases such as were liable to result in accident at any 
moment, and they were in many instances caused by bad 
management. The defects in detail were as follows : 

Furnaces out of shape, 49 — 9 dangerous ; fractures of 
plates, 56 — 20 dangerous ; burned plates, 53 — -34 dangerous. 
These defects were from various causes. In some cases, the 
fires were too fiercely urged from insufficient boiler capacity. 
In other cases, the boilers were not properly constructed. 
The builder, anxious to provide the greatest area possible of 
fire surface (very likely to outbid his rival), had placed his 
tubes so near together that, when the fires were driven, the 
heat was so great that the water was nearly or quite all 
forced away from the iron, and, having no protection, it 
could not be otherwise than burned. Another difficulty ; 
tubes and flues are often placed too near the shell of the 
boiler. The space is sometimes not more than on« inch, 
when it should be not less than three inches. Even four 
inches would be better. There should be abundance of room 
for good circulation of water. We have found fire sheets, 
tubes, and flues badly burned from want of sufficient water 
space between them. Another difficulty, and one which 
causes many boilers to be burned, is that they are not opened 
frequently enough. Cleaning is neglected. Potatoes, or some 
solvents of scale are used in the boiler, the scales are thrown 
off and down into the bottom of the boiler, and, instead of 
having it removed through the hand-holes or man-hole, it 
is allowed to remain, and, becoming conglomerated, prevents 
the water from protecting the fire sheets, and they become 
burned and contorted, or, as it is generally called, "bagged" 
and buckled. Hundreds of boilers are injured or ruined in 
this way every year. Have your boilers constructed so that 
no tube or flue shall bs nearer than three inches to the shell. 
If tubular, have the tubes placed in vertical rows, and not 
staggered — the water will circulate much more freely and 
the tubes can be much more easily cleaned, and scales will 
not be as likely to fill up the space between them. We have 
had some bad cases of late, where the spaces around stag- 
gered tubes were filled with scale. Cases of blistered plates, 
182 — 31 dangerous ; deposit of sediment, 261 — 36 dangerous ; 
incrustation and scales, 223 — 15 dangerous. The danger of 
these defects is sufficiently explained above. External cor- 
rosion, 88 — 18 dangerous; internal corrosion, 52 — 12 danger- 
ous ; internal grooving, 28 — 3 dangerous ; water gages defec- 
tive, 72 — 5 dangerous ; blow-out defective, 23 — 10 danger- 
ous ; safety valves overloaded, 29 — 7 dangerous ; steam gages 
defective, 149 — 16 dangerous — dangerous varying from 
— 17 to + 50. Where there space, we should say something 
on this defect. We have often enlarged upon it, but will 
leave it for a future report. Boilers without gages, 83 ; 
cases of broken and dangerously loose braces and stays, 50 — 
21 dangerous ; boilers condemned as unsafe and unfit for 
future use, 18. 



The railway link, of about eighty-five miles, between 
Cairo, 111., and Jackson, Tenn,, is progressing rapidly, and 
is expected to be finished about next October. On the com- 
pletion of this road, Chicago will have an uninterrupted rail- 
way line to Mobile and New Orleans by the Illinois Central 
Railroad, over which passenger trains will run the entire dis. 
tance without change of cars. 
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Vienna, September, 1873. 

It is with mingled pleasure and regret that we take leave 
of Vienna and of this vast exhibition. 

Several weeks of unremitted toil — of the most fatiguing 
kind of toil, in which body and mind have both been severe- 
ly taxed from early morning until late in the afternoon, day 
after day, without relaxation, — have prepared us to look 
with pleasure to an early departure. There is probably no 
severer labor imaginable than that of examining critically 
the exhibits here grouped in the Machinery Hall. And 
when the visitor has kept at his work all day, the physical 
exertion of walking or standing so many hours, together 
with the mental strain which is occasioned by the uninter 
upted work of examining and comparing competing machin- 
ery and novel methods, are found to be singularly exhaust- 
ing. The excessive heat of the summer has also been seri 
ously enervating. Yet probably no one can finally determine 
to take leave of this splendid collection of 

THB WONDERS OF MODERN ART AND INDUSTRY 

without some reluctance. If he is a lover of the beautiful, 
the great picture gallery, containing contributions from the 
finest collections of Europe, the statuary, and the thousands 
of magnificent creations scattered in every direction through 
out the vast enclosure, must still attract him. Hundreds of 
these beautiful objects would well repay him for the time 
which might be required to revisit them, and scores, equally 
beautiful, remain yet undiscovered. If he is essentially 
utilitarian, he desires to investigate more thoroughly some 
new and interesting process, or to trace the growth of some 
established department of industry, to learn more of some 
recent invention, or to examine yet a little more fully the 
construction of some novel machine. Here no one is ever 
satisfied. The longer the exhibition is studied, the more 
does the student find to occupy his attention. The task, once 
entered upon, becomes almost as endless as the study of 
Nature itself, and hardly less remunerative. 

The engineer, however, who attends the Welt-Austellung 
soon finds that, to learn thoroughly the lesson which he has 
come here to study, he must pursue his investigations at a 
distance from, as well as within, the exhibition limits. He 
finds here a splendid exhibit of machinery and of manufac 
tured products, but, to see the processes and the methods by 
which these products are created, he must visit the estab 
lishments which have contributed them. We therefore pro 
pose to leave at the earliest possible moment, after the most 
important work is done here, and to spend the remaining por 
tion of available time in visiting some of the most successful 
or most interesting of those establishments in various parts 
of Europe, and also, where possible, to see something of 
that system of technical schools which has done so much for 
Germany. 

Taking a farewell stroll about the grounds and buildings, 
we have found almost as much to interest us as on the first 
day of our visit. Even the Machinery Hall, where these sev 
eral weeks have been almost exclusively spent, seems to be 
still rich in novelties, and we have not yet lost interest in 
many objects which are now quite familiar to us. At one 
side, and almost unnoticed before, we find one of the most 
singularly interesting exhibits to be seen in the building. 
An old glassblower's lamp and a roughly made reel, standing 
before a case containing a few new but not, apparently, re- 
markable specimens of woven goods, form a group which 
does not appear at all attractive. But when the exhibitor 
makes his appearance and, sitting before his lamp, begins to 
heat and to draw out a little rod of glass and to wind off, 
from its red hot semi-fluid point, a thread finer than that of 
the silk cocoon, and when it is found that this glass thread 
is spun and woven like silk, and that the cloths and made up 
garments, and the hats and feathers, and strong flexible cords 
exhibited, are all made of a material which we are accus- 
tomed to regard as the best illustration of combined inflexi- 
bility, brittleness and hardness, the collection awakens ex- 
traordinary interest. Cloaks, capes, ladies' and children's 
hats with their elaborate trimming of ribbons and feathers, 
muffs of apparently a curly fur or fleece, and dozens of other 
articles, are shown, having all the suppleness and softness of 
silk, with a remarkable variety of coloring. These 

GLASS TEXTILE GOODS, 

the exhibitor claims, wear well ; and, if soiled, are readily 
cleansed by washing in strong lye or dilute acid. The vis- 



itor, after examining this extraordinary collection, finds 
himself prepared to believe that the story told by a classic 
author of the discovery, by the ancients, of flexible glass has 
at least some foundation in fact. 

In another part of the hall we meet with a train of "three 
high rolls," such as have now been long used by our own 
ingenious engineer, Holley, here exhibited as a new inven- 
tion by a gentleman well known on this side of the water. In 
still another place, we discover the peculiar and very excel- 
lent form of bridge column, constructed of four rolled iron 
beams, havine a section formed of the quadrant of a circle 
with each extremity turned outward to form a flange, which 
has so long been used by some of our best builders of iron 
bridges ; this is also now claimed as a new invention here. 

In some of the many cases in which well known American 
inventions are brought here by foreign exhibitors, they have 
been undoubtedly either "pirated" and adoyted precisely 
as they have been brought out in the United States, or with 
slight modi 'i cations, which are usually claimed to be im- 
provements. In other instances, the European inventor has 
actually produced the device contemporaneously with and 
independently of the American. Piracy is probably not un- 
usual in those countries where the patent code is so incom- 
plete and so unjust to foreign inventors, and instances of it 
occur quite frequently here, probably, although it is often 
difficult to distinguish the pirate from the contemporaneous 
inventor. The latter deserves as much of credit as the for- 
mer does of reprobation. It is particularly creditable to pro- 
duce an invention in a country where the talent for invention 
is so rare, and where it finds discouragement rather than 
assistance by existing legislation. In the majority of ob- 
served cases, however, the foreign exhibitor pays a royalty 
to an American patentee. 

The aid which American inventors have extended to Eu 
rope is well illustrated in the agricultural halls, where 

AGRICULTURAL MACHINERY, 

and particularly mowing and reaping machines, are found 
in large numbers, all embodying the inventions of Ameri 
can mechanics. The English are now building some fine 
machinery of this class, and particularly excel in threshing 
machinery and steam engines for agricultural purposes, a 
direction in which our own people are doing too little. The 
German builders are also just entering upon this field. The 
English machinery is well built, substantial and finely fin- 
ished, but American farmers would probably hesitate about 
adopting it on account of its weight, and would prefer our 
own styles which, while equally well made and quite as well 
finished, are much lighter and yet are exceedingly strong ; 
and which, if rather less substantial and durable than the 
English machines, cost less and may be expected to last un- 
til later improvements shall have caused other styles to su- 
persede them ; that is to say, quite as long as is necessary or 
expedient. 

Hofherr, of Vienna, is the only continental builder who 
has attempted to compete with American exhibitors of mow- 
ing and reaping machines. His machine, though creditable 
and doing good work, is far too heavy for our market and in 
several respects inferior to the best American machines 
The English builders have all declined to compete at the 
field trials. The official trial was therefore a contest between 
American machines. 

The American styles of 

STEAM PUMPS 

are finding an extensive sale in Europe, apparently, and 
some firms are building under royalties to American pat 
entees. The Earle pump is exhibited both in the United 
States section and by their European builders, Decker 
Brothers, of Canstatt. The Cameron Special pump appears 
to good advantage in the exhibit of the great English man- 
ufacturers, Tangye Brothers. The Selden pumps, exhibited 
in the United States section, seem to attract attention and to 
receive much commendation. 

The European exhibits would not attract very much atten 
tion in the United States. The exhibition of centrifugal 
pumps, by the two firms of Gwynne & Co. and J. & H. 
Gwynne, of London, are more interesting ; not so much, 
however, on account of the novelties to be observed there, as 
because of the fact that the wonderful adaptation of the 
centrifugal pump to raising large quantities of water, where 
the lift is comparatively low, has been most convincingly 
illustrated by these pumps. 

One of these firms is now building eight pairs of pumps to 
be used in draining the extensive Ferrara marshes in North- 
ern Italy, where the quantity of water to be raised is stated 
to be 2,000 tuns per minute — enough each minute to float a 
large ship — and the highest lift is 12 feet. This quantity 
amounts to 650,000,000 gallons per day. The pumps are 
stated by the agent to have disks of five feet, and nozzles of 
fifty-four inches, diameter. Each pair is driven by com- 
pound engines, of 27f and 46f inches diameter of cylinder 
and 2 J feet stroke of piston, furnished with steam by a 
boiler having more than 700 square feet of heating surface. 

The proper construction of the centrifugal pump is not 
usually well understood by builders, either at home or 
abroad, and both theoretical investigations and careful ex- 
periment are probably required to assist in perfecting exist- 
ing designs ; but it is well known that the centrifugal pump 
affords the best known means of raising very large volumes 
of water to moderate hights, where the first cost of apparatus 
is a matter of consequence ; and in extreme cases, as the 
one above given, it is the only form of pump which can well 
be used. The sale of centrifugal pumps in the United States, 
as well as abroad, is becoming an important branch of busi- 
ness, and when builders shall succeed in fulfilling guarantees 
of an efficiency, under moderate lifts, in ordinary work, of 



seventy per cent, they will confer a great benefit upon the 
world and secure corresponding rewards for themselves. 
Experiment and competition are gradually producing a much 
desired and greatly needed improvement. 

As we take a last glance at the long Machinery Hall and 
its crowded exhibits, the embodied inventive genius and 
constructive talent of the world, past as well as present, we 
feel that we are leaving it with our task hardly, commenced 
and with an oppressing sense of the hopelessness of any at- 
tempt to accomplish it fully, were the whole period of the 
exhibition available. Indeed a lifetime would hardly suf- 
fice to make the best mechanic, of the thousands who visit it, 
familiar with all that he probably would desire to learn. 

As the Machinery Hall may be considered to contain the 
apparatus with which the material civilization of the world 
has been produced, the 

EDUCATIONAL DEPARTMENT 

of the Austellung may be looked upon as the illustration of 
the system of machinery by which we are :o day endeavor- 
ing to aid the advance of the more purely intellectual part 
of the work of civilization. The collections in this depart- 
ment are not as extensive as they might be, or as they were 
expected to be. The ordinary and standard apparatus which 
are everywhere used in higher schools and colleges, text 
books in every branch of study for all grades and iu every 
language, maps and charts, the familiar forms of phys- 
ical and chemical apparatus, are all illustrated, with some 
few novelties, but with rare examples of strikingly interest- 
ing innovations or improvements. The school apparatus 
and furniture from the United States, our American text 
books, the French illustrative apparatus for very young pu- 
pils, the apparatus exhibited by London and Paris makers 
of philosophical instruments, are all attractive and exceed- 
ingly interesting to all who appreciate the public as well as 
private benefits which follow the adoption of effective and 
truly practical methods of education. The German exhib- 
its of apparatus for technical instruction, we have found e: 
ceptionally interesting, both as constructions and as illust 
tions of German methods. Models exhibiting kinematic 
combinations, the various kinds of gearing, elements of ma- 
chines, modes of transmission of power, models of typical 
forms of important machines, and other models illustrating 
processes of metallurgy and engineering, are here in great 
variety. ' Supplied with such apparatus, our American tech- 
nical schools would, with their advantages of excellence of 
material in their classes, probably excel any schools even of 
Germany, in the efficiency of the education which they would 
confer upon their students. A few of our professedly tech- 
nical schools are already nearly as well provided with this 
kind of materiel as are the German, and one or two of our 
schools are even superior to the coni inental schools in this 
particular, with perhaps one or two exceptions. It will prob- 
ably not be long before we may expect to find ourselves in a 
position to offer to our young men all the advantages at home 
which they now seek abroad, and, in addition, some which 
can only be had in a country like oui own, and among apeo] 
pie like ours. 

Here we are compelled to take leave of the great Welt- 
Ausstellung, a gigantic failure financially, but yet a stupend- 
ous creation, which entitles those who have inaugurated the 
scheme and who have, with even moderate success, conduct- 
ed its administration to far greater credit lhan the world 
generally will be inclined to accord them. 

The result of her venture may be the temporary financial 
prostration of her government, but it can hardly be doubted, 
by those who have had the privilege of visiting the exhibi- 
tion and of studying its political as well as its economical re- 
lations, that Austria will eventually derive from it, directly 
and indirectly, benefits which will far more than compensate 
her for all her pecuniary losses. 

There are whole groups of exhibits, and i-.umberless arti- 
cles of specially interesting character, which well deserve 
notice, which we have had neither time noc space to give 
them in this short, hastily written and indigested series of 
letters. 

To the Art Journal, the London Engineering; and other 
periodicals devoted to special branches, we must leave the 
task of going more fully into detail and of giving more ex- 
tended descriptions than would suit the pages of the Scif s 
tific American. One or the other of the editors of the 
second paper mentioned is always on the ground, and it is a 
gratification to learn that the vast amount of valuable engi- 
neering information collected by them will be published, at 
the close of the exhibition, in book form. 

In the course of our journeyings among the manufactur- 
ing districts, and when visiting the great establishments of 
Europe, we may have occasion to refer again to a few impor- 
tant exhibits, while considering the methods adopted in their 
production. K. H. T. 



Cement for Making Concrete. 

J. S. B., of German ton, N. C. , has read our article in our 
issue of August 9 on " Concrete for Building Purposes," and 
asks what the cement is made of, etc. In reply, we have to 
say that the cement is made from what is called cement 
stone. The stone is quarried from the mountain and burned 
in a kiln, similarly to the process for making lime. Ciment 
is similar to lime, and is used with the sand instead of lime, 
in making mortar. It is termed " water lime " in some parts 
of the country, from the quality it possesses of setting or be- 
coming hard under water. It maybe procured in any of our 
principal cities. There are various qualities of it. It should 
be used with as little delay as possible after burning. To 
make garden steps or other pieces of artificial cut stone, i I is 
safer to employ Portland cement. This is made in England, 
but is imported and for sale in New York city. 
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AUTOMATIC RAILROAD GATE AND SIGNAL. 

The frequent disasters ai level crossings on railroads have 
called forth many inventions for the purpose of at once 
closing the roadway to vehicles and warning drivers of their 
impending danger ; and we herewith illustrate a device, sim- 
ple and apparently universally applicable, which is intended 
to automatically close the gates at cross roads, and to exhibit, 
to travelers going in either direction, an indication of the 
coming train. 

In Fig. 1 is seen a perspective view of the apparatus, 
which consists of a gate, let down to the horizontal position 
by a coming train, and again elevated to the perpendicular 

by the same train _, ___. 

when it has passed 
the point of danger. 
In the latter posi- 
tion, a signal, at- 
tached to the top of 
the bar, is clearly 
visible from a con- 
siderable distance. 
Fig. 2 shows the 
working of the de- 
vice. As the loco- 
motive approaches 
the crossing, a pro- 
jection (seen in Fig3 
1 close to the engine 
near the rails is 
struck by a clutch 
on the post of the 
cowcatcher ; this 
pulls a wire or rod 
(laid parallel to the 
track and partly un- 
derground if pre- 
ferred) which draws 
the catch, A, away 



consume the straw, steam being kept up during the whole 
time at a pressure of 70 lbs. per square inch with the great- 
est regularity. This result gives a consumption of about 
24 - 5 lbs. of straw per horse power per hour, and as an en- 
gine burning average coal under similar circucumstances 
would have required about 6 '4 lbs. per horse power per 
hour, it appears that rather less than 4 lbs. of straw are 
equal to 1 lb of coal. In thrashing, about nine sheaves of straw 
are required to thrash 100 sheaves of wheat or barley. Every- 
body present was highly satisfied with the results of the 
experiment, as it has long been the desire of the eastern farmer 
to find some means of using steam power without incurring 




WALKER'S AUTOMATIC RAILROAD GATE AND SIGNAL. 



from the projection on the bell crank, B, as represented in 
Fig. 2. The horizontal arm of bell crank, B, is thus pushed 
down by spring, C, and, pulling on the connecting rod and 
pivoted horizontal lever, shown above, turns, by the chain 
on the end of the latter, the pulley or signal bar, E (dotted 
lines), thus overcoming the weight, D, and throwing the 
bar down across the road. As the train comes immediately op • 




pojite the gate, the clutch on the cowcatcher strikes another 
projection, F, moving the lever (shown in dotted lines, Fig 
2), which pushes in the vertical arm of bell crank, B. The 
projection on the horizontal arm of the latter is thus raised, 
so that, by the action of its spiral spring, the catch is drawn 
Under and in connection once more with the lug. The press- 
lire of the end of the catch on the latter raises the connect- 
ing levers, compressing spring, C, and allows the weight, D, 
to lift the bar to a vertical position, leaving the apparatus 
ready for the approach of the next train. The form of 
gate and of signal can, of course, be adapted to suit varying 
circumstances. 

This device was patented on April 15, 1873, to Mr. Rich- 
ard Walker, of Hopedale, Mass., who may be addressed for 
further information. 



Xbe New Straw Burning Steam Engine. 

An interesting trial has been made at Vienna, before sev- 
eral German professors and landed proprietors, of the patent 
steam engine (illustrated and described on page 403 of our vol- 
ume XXVIII) which utilizes as fuel straw and other vegetable 
products. This engine is one of the novelties of the ex- 
hibition. A 10 horse power engine was used for the experi- 
ment, making 140 revolutions per minute, and the brake was 
loaded for a duty of 19 horse power. 355 lbs. of straw was 
carefully weighed, consisting partly of straight rye and 
partly of loose broken wheat straw, purposely mixed in 
order to test the capabilities of the engine for burning all 
kinds of fuel of this description. It required 46 minutes to 



the enormous expense of bringing coal and wood from a 
long distance. This invention completes another link in 
the history of the steam engine, and will enable every farmer 
who grows more straw than he requires for the use of 
his estate, and who is miles from a coal mine or forest, 
to use steam instead of animal power, and at far less cost 
than hitherto. 



THE DANBURY DRILL CHUCK. 

This invention, of which illustrations in detail are here- 
with presented, is a three jawed lathe chuck, so constructed 
that the three jaws are simultaneously moved in radial di- 
rections by the revolution of a single right and left hand 
screw. The action is direct and positive, and, it is claimed, 
cannot clog, set, or in any way get out of order. 

In the sectional views, Figs. 1 and 2, A represents the 
case, which is made in two parts, suitably secured together, 
and in the face of which are three slots for the sliding jaws, 
B B' B'. Resting in bearings in the case is the shaft, C, upon 
and near the ends of which are formed screw threads, cut 
in opposite directions and extending nearly to the linear 
center of the shaft. It will be observed that these screws 
are of different pitch. 




the jaw, B, is caused to approach or recede from the c ente 
of the chuck. 

D, Fig. 3, is a yoke piece, through which the screw of great- 
est pitch passes, and thus actuates it in a direction opposite 
to the motion of the jaw, B. Upon its under surface are 
two diagonal grooves into which enter corresponding ribs on 
the jaws, C, Fig. 4. As the yoke piece, D, is moved, the 
jaws, C, are thereby caused to slide in their radial slots. 
The motion of the three jaws is made isochronous by a proper 
ratio of pitch between the screws on the shaft. 

The main points of advantage claimed for this invention 
are strength, accuracy, durability, and cheapness. It is 

stated to be the 
most powerful 
chuck made, and 
to hold drills from 
to £■ (full size of 
drill). By turning 
down shanks to $ , 
t will retain drills 
up to one inch in- 
clusive, and this, 
it is said, without 
slipping even in 
the most difficult 
work. 

The chuck has 
now been in use 
for six months, 
giving good and 
satisfactory results, 
and is sold with a 
full warrant as to 
efficiency, etc. 

Patented by Mr. 
C. H. Beid, August 
12, 1873. For fur- 
ther particulars ad- 
dress^the manufacturers, F. A. Hull & Co., Danbury, Conn, 



-•-.©.-o^ 



IMPROVED PLOW ATTACHMENT. 

The invention herewith illustrated is an attachment to the 
ordinary plow, and is designed to open furrows or channels 
in the soil of suitable depth to receive potatoes, and after- 
wards to cover the latter with earth. The devics consists 
simply in a plate, C, pivoted and secured by a screw and nut 
to an elbowed arm. The vertical position of the support 
drops into a socket, as shown on the rear of the mold board 
when in use, or, when not employed, is carried by the staple 
represented on the plow beam. It will be understood that 
the furrow left by the plow is too deep for potato planting, 
and hence the primary object of the attachment is to par- 
tially fill the channel with the loose earth thrown up by the 




The shaft, C, is directly in line with and above the slot in 
which moves the jaw, B ; and from the section, Fig. 2, it will 
be understood that the latter is provided at its inner end 
with a segment female screw meshing with the male screw 
of least pitch on the shaft ; so that, as said shaft is rotated, 



share. A bed of friable soil is thus prepared, excellently 
suitable for the germination of the seed. To cover the lat- 
ter, it is simply necessary to use the plow without the attach, 
ment, the ground being thrown up and over the potatoes by 
the moldboard in the ordinary way. 

The device can be placed in the socket with the end of the 
vertical part of the arm either up or down, it being suitably 
secured while in the latter position, so that the downward 
reach of the plate can be adjusted to plow in grain, etc., to 
any desired depth. Properly arranged, it is stated, the 
implement is well adapted for putting in manure or plow- 
ing grass ground. 

The seed potatoes are of course deposited by a suitable 
dropper or other convenient means. It is also claimed that 
a result of using the invention is that the digging of the 
hills, when the vegetables are ripe, is attended with much 
less labor than ordinarily. The apparatus is simple, very 
quickly attached or removed, and readily adapted to the 
plow. The patentee is a practical farmer, and informs us 
that he has found it in operation a useful and valuable tool. 

Patented through the Scientific American Patent Agency, 
Aug. 12, 1873, by Mr. William Donnelly, of Calverton, N.Y 
■»-<•>. 

New York and Long Branch Railway.— The northern 
section of this road, the New Jersey Central's Long Branch 
line, is rapidly approaching completion, and, it is expected, 
will be open to Perth Amboy about October 1. The bridge 
over the Raritan between Perth Amboy and South Amboy is 
nearly finished. It is about 3,000 feet long, 
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[Continued from page .207. ] 
dies. Taking a fragment of a stone that had already been 
operated upon, he fastened it in a second spindle in similar 
manner. Next, with an implement in each hand, he brought 
the diamonds together, steadying the shanks of his tools 
against two metal projections on the edge of the box before 
him. Applying the second diamond to the rough gem, with 
a quick grinding motion he rapidly cut a notch in the latter ; 
it was hardly the work of an instant, but the line was per- 
ceptible. 

At this point our curiosity prompted us to ask explanation, 
and suspending his labor, the cleaver showed us that there 



idea of the relative sizes, proportionate to the weight of th 
stones, may be gained from Fig. 1, representing diamonds o 
1,2, 3, and 4 carats. Of course nothing is wasted; the dust 
that falls through the false bottom of the box, we shall find 
again in the hands of the polishers, while the odd scraps 
are cut into rose diamonds, or the little sparkling grains used 
for inlaying initials and similar fine work in gold jewelry. 

THE SHAPES IN WHICH DIAMONDS ARE CUT. 

Leaving the Mover at his delicate labor, we were after- 
wards conducted to the cutter or snyder. Three workmen 
were engaged in shaping the diamonds after the rough forms 
indicated by the work of the cleaver. Regarding these 



cut by No. 3, this by No. 4, and so on. Again the gems 
were handed to us for examination ; all their mica-like sheen 
was gone ; and, were it not for their form, they presented no 
different appearance from rough quartz pebbles. The fric- 
tion dulls them, for they are ground together with consider- 
able force, the workman being obliged to protect his hands 
by thick coatings against the rubbing action of the tool. 

POLISHING THE DIAMOND — THE SETTER. 

The polishing operation next claimed our attention ; and 
ascending to an upper story, we found the polishers or sly- 
pen at their work, each man with a machine before him, as 
represented in the large engraving on our front page. In 





THE CLEAVER OE KLOYEB 

were flaws in the stone which had to be cut off and, besides, 
other pieces to be removed to give the gem its proper shape ; 
so that probably, of the whole rough jewel, hardly one half 
would be available. We looked wisely for the flaws but 
utterly failed to detect them, a fact not be wondered at when 
we were informed by the artist that this ability constituted 
an important part of his art. "Indeed," he observed, "I 
have to know the structure of a diamond far more inti- 
mately than a physician that of the human body." As 
hardly any two s''.cj ai^ alike, and no rule can be laid 
down for the work, r "tuf; idea may be gained of the consum- 
mate skill which enables a m-n to pick up a tiny fragment, 
glance at it once, and instantly detect not only flaws or 
streaks bu', where they are located, in the heart or on the 
surface, to mak3 up his mind exactly what microscopic pieces 
must be removed, their size, and how they may be cut to 
turn them to best account, and, finally, how to so divide the 
stone as to produce the best color. And all this so quickly 
that, although we saw half a dozen stones operated upon, 

we asked afterwards : When 
the workman had examined 
them? We had not noticed 
the single swift look given at 
each, as one after another was 
split by the artist as he con- 
tinued his explanations. 

SPLITTING THE DIAMOND. 

We left the diamond, to in- 
dulge in the above digres- 
sion, with a streak cut across 
it at the point at which it was to be divided. ^Placing the 
spindle containing the gem upright before him, the operator 
placed one of his knives directly over the cleft. The knife 
used was nothing more than a piece of steel, perfectly flat, 
with a square edge, and about six inches long. It is ground 
blunt purposely, for if it were keen, the hard stone would 
quickly turn the edge. Tapping the back of the blade light- 
ly with his iron rod, the artist split off a fragment and then, 
melting his cement and removing the parts, showed us a 
clean smooth cut (see Fig. 4). 

"But is not this a very risky performance?" we almost in- 
voluntarily exclaimed. " Suppose that you make a mistake ?" 
The workman smiled superior, and explained that such is 
hardly possible, though he admitted that it would be a very 
easy matter to halve the value of a 'gem by a single false 
stroke. Imagine a $5,000 diamond — and that is not a large 
one — thus treated ; $2,500 irretrievably lost by a single tap 



shapes, a word is here necessary. The brilliant (Fig. 2) dis- 
plays the luster of the stone to the greatest advantage, and 
is described as obtained by two truncated pyramids united 
together by one common base, the upper pyramid being 
much more truncated than the lower, a is the crown and e 
the collet, the two principal divisions formed by the girdle, 
c. d is the table, and the opposite side below, the culasse. 
The faces are called facets, and, including table and culasse, 
may number sixty-four. The rose diamond (Fig. 3) has a 
crown but no collet, that is, one side is flat ; and it is usually 
made from stones and fragments which would not, without 
loss, form good brilliants. Then there are table diamonds, 
which are flat and have little luster, and bastard diamonds 
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of the hammer ! But then, with good sized stones, the work 
does not seem so difficult as with jewels no larger than pin 
heads, so small indeed that, in some cases, they number as 
many as 300 to the carat in the rough, or 400 finished. An 




THE CUTTER OR SNYDER. 

addition to these workmen is the setter, and with him we have 
first to deal. At one side of the room was a small charcoal 
furnace in which a number of metal acorns seemed to be 
roasting. Each of the latter consisted of a copper cup about 
an inch and a half in diameter, provided with a stem of stout 
wire of the same metal and filled with plumber's solder. As 
these rested on the glowing coals, the setter occasionally 
tried the hardness of the solder with his forceps until the 
metal became of about the consistency of putty . Quickly 
removing an acorn, or, to use the technical name, a "dopp," 
from the fire, he placed it upright in a small stand. Then 
he fixed a diamond ex- 
actly in the center of the 
plastic metal, and, with 
his fingers, coolly mold- 
ed the latter in conical 
shape around it. Burn- 
ing seemed to have no 
terrors for him, and al- 
though when the dopp 
was plunged in water it 
hissed at a great rate, 
the hand of the work- 
man showed no effect of 
the heat. Each brilliant, 
large or small, has to un- 
dergo this operation once 
for each facet ;' that is, 
the setter must reset it 
so that every one of its 
facets in succession may 
be exactly horizontal and 
outside the holding metal, in order that each face may re- 
ceive its proper polish — an operation requiring no small 
amount of delicacy and skill. 

THE POLISHERS. 

Again referring to the large engraving on our front page, 
the polishers were seated before long tables, on which were 
swiftly rotating horizontal disks fastened on vertical spin- 
dles, the lower ends of which revolved in antifriction steps. 
The disks, we were told, revolved at the rate of 2,000 turns 




THE DOPP. 



THE SETTER. 
or those of mixed shape. The brilliant and the rose are the 
general types, and those with which we have in the follow- 
ing description to deal. 

THE CUTTERS. 

Our artist has graphically depicted the cutter at his work 
in the engraving. The same form of box used by (he cleaver 
is before him, and the diamonds are fastened by cement, as 
before, in the ends of spindles. The cutter's labor is purely 
" diamond cut diamond." The stone to be cut is held in its 
setting firmly in the left hand, while the cutting piece is 
moved by the right. Both gems are of course affected by 
the mutual abrasion, but the attention of the workman is di- 
rected to but one. Very slowly the faces are ground away ; 
no measurements are taken or angles calculated. The eye 
is the only guide, and it seems to be a faultless one. As 
soon as the first stone was finished, the diamond used for 
cutting it is operated upon, so that diamond No. 2 is, in turn, 
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a minute, and yet the bearings kept perfectly cool. The ma- 
chine is an invention of Mr. Hermann's and an improvement 
upon the old apparatus used in Amsterdam, a specimen of 
which he exhibited to us. The construction of the latter 
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seemed very rude and primitive, being formed almost en- 
tirely of wood ; the bearings, it is stated, were continually 
beating and wearing out. 

The disks or skives are circular plates of a composition 
containing both iron and steel, and are made and turned in 
the establishment. They are ground in lines, at an angle 
from center to circumference, so as to hold the oil and dia- 
mond dust used in the polishing operation. 

Three diamonds, set ap above described, are ground at 
once, by each polisher. The stem of the dopp is fastened in 
tongs or clamps, the extremity of the latter being supported 
by legs an inch or so high. Two thirds of the dust ground 
off in the cutting is allowed to polish each diamond, and 
this, mixed with oil, is applied to the stone by the quills 
which the men seemed to be phlegmatically chewing. The 
adj usting of the gem on the disk requires wonderful accu- 
racy in order that exactly the proper facet be ground and no 
more ; for the slightest mistake might cutaway an angle and 
produce serious damage to the stone. The reader will share 
in the astonishment we felt on learning that this extremely 
delicate work was done by feeling. So sensitive is the touch 
of the artist that he tells by pressing on the stem of the dopp 
exactly whether it lies true against the shive or not, and by 
his fingers adjusts the stone over incredibly minute angles 
and distances. This goes on until each facet is brought to 
the requisite brilliancy. Standing by one of the machines, 
we saw, as the diamond was removed from time to time from 
the disk, the bright spot on its dull face gradually enlarge, 
as heavier weights were put upon the tongs to press the 
stone with increased force against the shive. Sometimes 
the gem defies all efforts, the hard outer coating refuses to 
yield, and then it is passed from hand to hand, and for weeks 
each workman tries to conquer it. Sometimes they fail ; at 
others, a bright spot at length appears, and the difficulty is 
over. 

RENEWING INJURED STONES. 

It is to this portion of the establishment that injured stones 
are sent for repairing. We were shown a number of dia- 
monds that had been through the Chicago fire. They had 
become intensely heated and then suddenly cooled. A white 
hard film had formed over them, necessitating as careful re- 
polishing as the unfinished gem. We were told that it is a 
common fault among jewelers to thus hurt the stones during 
the process of setting them. The difficulty can be easily 
avoided by allowing the diamonds to cool gradually instead 
of plunging them at once into cold water. It is the sudden 
transition and not the heat that does the injury. 

ABOUT THE WORKMEN AND THEIR PAT. 

Our examination here concluded, for polishing is the last 
process. The workmen, numbering thirty-five in all, we 
learned, were all Israelites, and, with the exception of the 
cleaver, were paid by piece work. Their wages reach from 
60 to 200 dollars a week, depending on the skill and experi- 
ence of the artist. The greater number of carats manipu- 
lated and the more diamonds there are to the carat, the high- 
er the price paid for the work. The establishment is neces- 
sarily organized with great strictness, and every diamond is 
weighed, registered and fully traced throughout its entire 
course. Large and valuable stones, before being operated 
upon, are made the subject of a consultation between the 
head of the company, the cleaver, chief cutter and chief pol- 
isher. Each gives his view, and thus the question of shape, 
color, etc. , is carefully determined. 

WHERE THE DIAMONDS COME PROM. 

The diamonds are principally imported hither from Brazil. 
South African gems have caused no very marked effect in 
the market. They are fine, but, it is stated, more difficult to 
cut than those from South America. The Arizona swindle 
created considerable excitement when the first " salted " 
stones reached the trade, but of course the dismay of the 
diamond merchants was allayed when the fraud was exposed. 

DIAMOND CUTTING IN ENGLAND. 

We notice that diamond cutting has recently been intro- 
duced in Birmingham, England, where there lis every pros- 
pect of the art reaching a flourishing state. Recent advices 
also inform us that a huge diamond has been discovered and 
brought from the Cape. It weighs 288f carats in the rough, 
and when cut will be half as large again as the world re- 
nowned Koh-1-Noor. 

PROSPECTS OF THE ART. 

We see no reason why the art which we have described 
should not grow in this country to be an important branch 
of national industry. To Mr. Hermann, now the President 
of the New York Diamond Company, a corporation of 
wealthy gentlemen, founded by himself, belongs the credit 
of its establishment among us, and the consequent enabling 
of the artisans of the United States, who may be instructed 
in his ateliers, to compete with and successfully rival the 
monopoly which, for centuries, has maintained an exclusive 

and undisputed supremacy in the old world. 

• <•>• 

The Smokoracter, 
We have heard of the idea of laying oxygen in pipes 
through dwellings for purposes of ventilation and purifica- 
tion of the air, of the scheme for similarly supplying car- 
bonic acid for the extinguishment of fire, and of the ingen- 
ious proposal to supply milk to our dwellings through con- 
duits leading from suitable reservoirs. Further still, we 
have perused the glowing prospectus of the electric piano 
inventor, who proposes to give us the means of turning off or 
on a flow of music as easily as a stream from a water faucet, 
and we remember having read of the telephone by which 
the choicest vocal efforts of celebrated singers might be 
brought into our parlors as easily as the voice of the Bridget 
hailing us from the netherworld through the speaking trum- 



pet. But now we have found an idea which surpasses all- 
According to the Virginia City Territorial Miter prise, a Pro- 
fessor Maulesel is going to erect extensive works similar to 
those of a gas company. In these, there will be large re- 
torts in which tobacco will be burned, and the smoke ihus 
produced will pass through proper pipes to a large bell 
shaped receptacle, similar to a gasometer, where it will be 
cooled and purified and so scented as to have the flavor of 
the finest Havana cigar. From the smokometer a main 
pipe will lead up into the city, and from this will be small 
branch pipes leading to all the principal houses and saloons 
in the town. In every house where the smoke is taken, 
there will be placed a meter, similar to a gas meter but 
much more delicately constructed. Running from these 
meters will be pipes leading to all the rooms in the house, 
and connected with these pipes, at convenient points, wil 
be long flexible tubes, each tipped with a handsome amber 
mouth piece for the comfort and convenience of smokers. 

When a man desires to take a smoke, he has not to go to 
the trouble of hunting up tobacco and filling his pipe, then 
of finding and lighting a match, and perhaps burning his 
fingers, and afterward getting fire and ashes upon his clothes 
half a dozen times before his smoke is ended. There is none 
of this trouble and vexation. He has only to place the am- 
ber mouth piece between his lips, turn a small silver thumb- 
screw, and the cool, delicious, perfumed smoke glides into 
his mouth. By this ingenious and delightful arrangement, 
all danger of fires from pipes and cigars will be obviated, 
and millions in valuable property annually saved. 

An india rubber receptacle filled with smoke is arranged 
in the breast, inside the shirt bosom, for smokers to draw 
from while walking in the street ; and ladies, with whom it 
is conjectured the delicately flavored fumes will become very 
popular, are to have for their use elegantly carved amber 
mouth pieces, hooped about with gold and set with diamonds 
and other gems. When out walking their reservoir of 
smoke will be contained in the pannier, to which it will 
impart a much more symmetrical shape than can be attained 
by the use of newspapers ; besides, by giving the rubber of 
the smoke tank a suitable thickness and strength, it will be 
found to be very convenient when the wearer desires to sit, 
as it will serve as a cushion, a something which is often a 
great convenience and comfort. 

Maulesel is a name as yet unknown to fame ; and it may 
be noticed, as a coincidence quite remarkable, that the gen- 
eric name of the ingenious idea is contained in its last sylla 
ble. The Professor, we presume, is somewise connected 
with Professor Cantell A. Biglie, who recently aroused popu- 
lar curiosity in this city by announcing, in widely distributed 
handbills, an aerial flight from the steeple of Trinity 

Church. 

■ «-.#.«. 

Tbree Hundred Miles of Oil Pipes. 

The system of transporting oil, by means of pipes laid 
over moderate distances, has been in practice in the oil dis- 
tricts of Pennsylvania for several years,proving a convenient 
means for carriage and a profitable investment for large 
amounts of capital. While the success of the scheme 
has thus been demonstrated as applied to comparatively 
small sections of country, it remains yet to be deter- 
mined whether the project can be carried out on a gigan- 
tic scale over more extended space. With the late discov- 
eries in Butler county, Pa., it appears that interest in the 
plan, suggested we believe some years ago, has revived, and 
the idea of transporting oil through iron pipes, from Titus- 
ville over the Alleghanies to Philadelphia on the sea board, 
a distance of 260 miles, is now exciting considerable atten- 
tion. 

Mr. G. W. Piatt, an engineer quite well known through 
out the country from the fact of having superintended the 
construction of the Holley waterworks system in various 
cities, gives, in a letter to the Titusville Herald, detailed spe- 
cifications for the construction of a huge conduit of this de- 
scription. He considers the scheme entirely practicable, 
and estimates its cost at $4,406,150. It is proposed to lay a 
cast iron six inch pipe, in a bea line between the points above 
named, which at one locality of its route will be 3,000 feet 
above the sea level ; 40 miles of pipe will be allowed for un- 
dulations, so that the tube will, from end to end, measure 
fully 300 miles. Its contents will be 37,000 barrels of oil, 
and it is asserted that there will be no more difficulty in 
ensuring a flow through the bore than there now is in the 
water mains of London or Chicago, both of which systems 
each aggregate 300 miles in length. Between Titusville and 
the summit, a distance of 40 miles, eight pumping stations 
will be established, so as to relieve undue strain on the pipe. 
Each pump will have to raise the oil 300 feet. Water by 
the Holley plan of piston pumps is elevated to this hight, 
and the friction of eight miles (the space between stations) 
is overcome at the rate of a million gallons per twenty -four 
hours, which is equivalent to 23,000 barrels of oil, fluid 
measure. The cost of the five pumps, machinery, etc., is 
estimated at $50,000 ; in addition to which, there must be as 
many tanks of 25,000 gallons capacity, each costing $72,500, 
and finally a huge 100,000 gallon reservoir, worth $50,000 
more at the summit. 

Mr. Piatt enters into detail regarding friction with the 
tube and other drawbacks, which, however, he proposes to 
obviate at once by establishing, if necessary, more pumping 
stations : and he finally concludes that 23,000 barrels may 
be delivered every twenty-four hours, at ten cents per bar- 
rel. He figures up the profits as follows : The pipe would 
deliver 7,300,000 barrels of oil per anuum.which, at a trans- 
portation rate of 50 cents per barrel, would yield $3,650,000. 
The cost of running, together with interest on capital, 
amounts to $412,717, giving, therefore, a profit per annum of 



$3,237,738, supposing the line to be run at its full capacity. 
The pipe could be thoroughly tested with water and thus 
leakage obviated, while, it is believed that, it would be as 
indestructible as an ordinary water main. The loss from 
other sources of waste during transport, it is further con- 
sidered, would not be so great as is now the case in the regu- 
lar tank cars. 



A Word to Apprentices. 

" Forfex " gives our youths the following advice : " Educa- 
tion is the basis of all success in life. It is much to your 
interest to recognize this fact as early as possible. Your 
shiftless, elder companions in the shop will tell you that 
affluence and ease result from mere luck. With display of 
dignified independence, they challenge your admiration for 
their manliness by proclaiming themselves as good as those 
persons whose apparent leisure, luxury and dress awaken a 
feeling of hostility, which they endeavor to intensify by the 
bitterness of comparison. As you have little intercourse with 
the world during the active hours of the day, unless warned 
by the voice of experience you are apt to imbibe these hurt- 
ful impressions, which indicate vindictive jealousy, the con- 
sequence of dense, wilful ignorance. The senseless discord 
that destroys the identity of interest of capital and labor is 
born of such parentage. Persons advocating these senti- 
ments are generally men who ridicule the efforts of young 
mechanics desirous of self improvement. They harangue 
idle crowds at strike meetings and demonstrations, which 
they are pleased to consider, in spread-eagle phrase, ' the 
efforts of downtrodden working men to achieve their inde- 
pendence.' Drinking saloons are the chosen theaters of their 
wordy disaffection. They crave applause, and endeavor, by 
mock heroism, to entice you to places where lost time and 
squandered earnings are not the only expenses; for, under 
their tuition, the root of false principles is made to flourish 
in the soil of intemperance. Such influences should be 
shunned as carefully as we avoid a loathsome disease. Every 
man will gravitate to the sphere of life for which his acquire- 
ments fit him, and neither higher nor lower. Those ster- 
ling men round us, who represent the wealth and weight of 
agreat people, are but reaping the reward of timewell spent ; 
and could we retrace the course they have pursued, we would 
find the student's lamp illuminating the hours that end days 
spent in exhausting toil. You may be told that many edu- 
cated men achieve but little in the great struggle of life ; yet 
would they not have done much less if they had been aided 
by tbe brute force of ignorance alone? We know of a man, 
now occupying a position of responsibility under the govern - 
ment, who, some years since, broke scrap iron with a sledge 
for a f oundery and axle forge, day after day, unsheltered 
from the weather ; yet he found time to read at least one 
hour per day, as well as to educate himself in useful bran- 
ches of learning. His first expenditure for mental improve- 
ment purchased a Webster's Dictionary, a year's subscrip- 
tion to a leading scientific journal, and a daily newspaper. 
He now owns a library which would do credit to a university, 
and he is known to and esteemed by our most prominent 
citizens. A different course when a young man would have 
enrolled him in that army which stupidly drudges out a mere 
existence. 

As you value your future happiness, devote as much time 
as you reasonably can to education. Throw away your box- 
ing gloves, for the exercise which they afford can be had from 
other sources, without pernicious associations. Let your 
shop mates dub you ' a flat,' if they choose, because you re- 
sign billiards, and know nothing of the mysteries of keno ; 
and spend your evenings in the peaceful acquirement of 
knowledge, which brings length of days, and tranquillity 
unembittered by the experiences of the mere sensualist." 



New and Remarkable Cannon. 
The German journals announce that the recent trials of 
new guns on iron plated targets, which took place at Tegel, 
near Berlin, fully satisfied all expectations. The shot from 
the 11 inch ring cast steel gun penetrated an iron plate 12 
inches thick, that from the 10 inch gun of the same pat 
tern an iron plate of 11 inches, and there was force to 
spare in both cases. At Krupp's works, at Essen, trials have 
been made with the newly constructed 30| centimeters (12 
inch) ring cast steel gun, and the result justifies the belief 
that this gun will pierce 14 and perhaps 15 inches of armor. 
Thus, the strongest ironclad now ex : sting, her British 
Majesty's ship Devastation, which is provided with an armor 
of 14 inches, will no longer be invulnerable if opposed to 

such guns. 

*^-»,-» 

Church Clocks and Chimes. 

W. M. says that the Church of the Holy Redeemer, on 
3rd street, between avenues A and B, New York city, has 
a very interesting clock. This specimen of workmanship 
was made in 1869, by Edward Emrich, of Rochester, N. Y. 
The movement is guided by an anchor escapement with 
solid jeweled pallets ; the wooden pendulum is a 2 second 
one, its length being 14 ieet; the weight of the move- 
ment is 100 lbs. ; the hour-striking part has a weight of 
600 lbs. and the hammer striking the bell weighs 32 lbs 
Thequarter striking part has 500 lbs. weight,bearing three lev 
ers for the three hammers striking the four quarters. The 
wheels of the clock are made of fine bronze and are as well 
finished as a watch. The dials are 8 feet in diameter and the 
figures are cast in composition. The same maker also fin- 
ished in 1869 the clock and attachments to the great chimes 
of St. Joseph's Cathedral in Buffalo, N. Y. The chime num- 
bars 43 bells, which were cast at Le Mans, France, and were 
ordered and imported by the late Rt. Rev. Bishop Timon, 
of Buffalo, after being exhibited in the World's Fair in 
Paris, 1867. 
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Secondary Spectra. 

Professor 0. N. Rood, of Columbia College, New York 
city, communicates a paper to the American Journal of Sci- 
ence and Arts, on the secondary or residual spectrum found 
on passing a ray of white light through two prisms of (lif- 
erent substances arranged to compensate each other for 
color. This secondary spectrum is generally of small di- 
mensions and peculiar appearance, and is due to the circum- 
stance that the spacing of the colors in the two original 
spectra is not accurately correspondent. In dimensions, it 
varies with the amount of the disproportion of the original 
constituents. 

The writer, after alluding to Sir David Brewster's investi- 
gations in the same direction, observes that, by proceedings 
of a different kind, he has succeeded in producing secondary 
spectra, comparatively gigantic in size, which display the 
fixed lines with a distinctness which allows the study of 
their peculiar construction by an ordinary spectroscopic 
mirror. The constituents used are one spectrum furnished by 
oil of cassia, bisulphide of carbon, or even flint glass, and 
the other a normal spectrum obtained by the diffraction 
grating. Thus it is considered that a very near approach is 
made to the maximum difference of spacing attainable in 
the present state of optical science; and hence to the secon- 
dary spectrum is given its maximum dimensions. 

The lines of the solar spectrum not being adapted for the 
study of the arrangement of the secondary spectrum, a 
number of chemical lines of easy identification were select- 
ed. The cases considered in experimenting were three. 1. 
Where the opposing spectra are of equal or nearly equal 
lengths. 2. Where the spectrum from the grating predom- 
inates. 3. Where the prismatic spectrum is the longer of 
the two. Measurements are given, in each instance, of both 
primary spectra, also of the actual secondary spectrum due 
to the same in combination, and of the secondary spectrum 
obi ained by construction. In the last case, Professor Rood 
finds that the distance of any two lines apart in the second- 
ary spectrum will be equal to one half the corresponding 
distances in the primary constituents ; and that the second- 
ary spectrum, thus constructed, will always be half the size 
of the actual physical spectrum which it represents. From 
this, he deduces a formula by which, taken in connection 
with maps of the primary spectra, he is enabled to construct 
a correct map of the secondary spectrum in any case. 

This construction furnishes a simple means of determin- 
ing the size and arrangement of the secondary spectrum 
furnished by two prisms of selected angles, placed in any 
desired positions relative to the incident ray and to each 
other. The accuracy of the result depends on the exactness 
with which the measurements on the primary constituents 
are effected, and, it is considered, may practically prove use- 
ful in dealing with the secondary spectra in optical instru- 
ments. 

In order to reveal the nature of the secondary spectrum at 
a glance and permit of its study in a qualitative way, in- 
stead of using the slit as a source of light, a pin hole is em- 
ployed ; and the refraction edge of the prism being vertical, 
the diffraction grating is revolved in its own plane, some- 
what so that its lines shall be no longer vertical. This pro- 
cess reduces the secondary spectrum to a line which, on ro- 
tating the grating or prism, assumes various curves. It is 
considered, therefore, that a true secondary spectrum must 
be regarded as a resultant spectrum in which any two, even 
closely adjacent, .lines are united ; even although the actual 
union of different tints has not been effected and the gene- 
ral appearance still resembles that of one of the primary 

constituents. 

.».•,.. 

A Trap to Catch I/ions. 

In Algeria, there is annually a great loss of life and pro- 
perty, by the depredations of lions. The loss of property is 
estimated at $50,000 a year. The inhabitants cut away the 
forests as a means of protection against the wild beasts. 
M. Cheret devotes himself wholly to their extermination. 
As an assisting means in this, his life work, he has invented 
a lion trap, made as follows : 

The frame and iars are of iron. It is 10 feet long, 6 feet 
6 inches wide, and the same in hight. Mounted on three 
cast iron wheels of small diameter, it can be moved on diffi- 
cult ground. The upper part opens with folding doors, like 
a wardrobe, which close of themselves at the slightest shock 
given to springs of steel. Catches retain the lids as they 
fall, and imprison the animal as soon as he touches the bot- 
tom of the trap. The plan is to place this trap, properly 
baited, on the ground frequented by the wild animals, and 
then, when the game is caught, to wheel the machine away 
to some menagerie prepared for the purpose. 



Fatalities from Lightning, 

The human mortality from lightning is not generally on a 
large scale, and might be very much reduced by precautions 
on the part of builders; so thinks the Building News. Arago 
estimated that the number of deaths from this cause amount- 
ed in France to about 70 in the year ; Bondin calculated that 
from 1835 to 1852 1,308 so perished; none in November, De- 
cember, January, and February, but most in June and Au- 
gust. The lowest rate is assigned to Belgium, and the next 
to Sweden, the United States and England being about on a 
par. As a rule, however, these fatalities do not occur inside 
a structure of any kind. The peril, as experience shows, is 
less in a crowded town than in a village or in the open coun 
try, and, naturally, the more elevated structures are the 
most liable to be struck. Fuller, indeed, in his " Church 
History," assert* that there scarcely ever existed a great ab 
bay in England wliich had not been, at one time or another, 
wholly or partially destroyed by lightning, and his citations, 
taken in comparison with the records of our own times, are 



certainly remarkable. In all cases it is the spire, the tower, 
and the dome which has been mutilated. As to ordinary 
habitations, all sorts of theories are in vogue on the subject 
of danger and safety. Some rely on thick glass in the win- 
dows, and some on register stoves ; others recommend stone 
roofs instead of slate, and others tell timid people that they 
should live in a hollow. It is contended on this side that 
there should be the least possible admixture of metal in the 
combination of an inhabited structure ; and on that, that all 
the bells beneath the roof should be kept continually ring- 
ing, just as, in obedience to an old superstition, cannon are 
fired at sea. The mass of evidence upon this topic points, 
however, to the one conclusion already suggested, that a 
good lightning conductor is the solitary safeguard ; but that, 
unless good, it is worse than none. 

»<•>.. . 

Cumberland Gap Cave. 
A correspondent, A. L. S., says, in reference to this re- 
markable formation, described in our issue of September 13, 
that, after General Morgan's retreat from that spot, the cave 
was explored for a distance of four miles by Confederate 
soldiers, and a new opening was discovered, 3 miles from 
the one mentioned by H. B. N. The place has never been 
thoroughly investigated, but chambers, far surpassing in 
grandeur that described by our earlier correspondent, have 
been found. In penetrating the rock, it is found that the 
new entrance leads for 6, COO yards through sandstone ; and 
in this section of the cave, vast quantities of human bones 
of gigantic size were found, some of the skulls being large 
enough to put on over a man's head. It is intended, during 
the current month, to thoroughly explore the cave. 



NEW BOOKS AND PUBLICATIONS. 

Physical Geogbaphy. By Arnold Guyot, Author of 

'•' Earth and Man." New York : Scribner, Armstrong, 

& Co. 

This Is a very excellent work on a most Interesting branch of study, and 

Is a model school book, full of accurate information, placed before the 

reader in a lucid and concise style. It is well illustrated with maps and 

wood engravings. 

A Catechism of High Pbessure ob Non-Condensing 
Steam Engines, including the Modeling, Constructing, 
Running and Management of Steam Engines and Steam 
Boilers. By Stephen RoDer, Engineer. Philadelphia : 
Claxton, Remsen, & Haffelfinger, 624, 626, and 628 Mar- 
ket Street. 
This is yet another handy book on the steam engine, and it containsmuch 

needed general Information, as well as descriptions of many American 

improvements and specialties. 

Practical Designing of Retaining Walls. By Arthur 
Jacob, A. B., A. I. C. E., late of H. M. Bombay Service. 
Price 50 cents. New York : D. Van Nostrand, 23 Mur- 
ray and 27 Warren Streets. 



Inventions Patented In England by Americans. 

[Compiled from the Commissioners of Patents' Journal.] 
From August 29 to September 4, 1873, inclusive. 
Blower.— P. S. Justice, Philadelphia, Pa. 

Burnishing Photographs.— G. P. Critcherson, Worcester, Mass. 
Electric Telegbaph.— J. B. Stearns, Boston, Mass. 
Gas.— W, Steers, New York city. 
Printing Press.— G. F. Pabst, New York city, et al. 
Railway Cab Spring.— H. Gardiner, New York city. 
Separating Metals.— S. W. Kirk, Philadelphia, Pa., et al. 
Sewing Machine.— J. Knous, Hartford, Conn. 
Surface Condensers.— J. P. Bass, Bangor, Me . 
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Improved Hame Fastener. 

Thomas L. Booker, Shady Grove, Va., assignor to himself and E. H. Book- 
er, Donaldsonville, S. C— The object of this invention Is to provide ready 
and convenient means for adjusting and fastening hames on the collars of 
horses and mules; and it consists in a connecting band, screw bolts, and 
clips at the ends of the hame. The invention is specially adapted for 
draft horses, and for plantation use. 

Improved Rotary Churn. 

William H. Bunch, Windsor, N. C— The body of the churn is provided 
with a closely fitting cover, to the lower side of which, upon the opposite 
sides of its center, are attached wings or stationary dashers. These wings 
are made curved upon the side against which the milk dashes. 

Improved Picture Hangers. 

Franklin W. Ely, Duluth, Minn.— The picture frame has a web attached 
to It at two points, one being below the center of the frame or picture, and 
the other near the top. The web, similar to suspender webbing, is doubled 
at one ©r both points where it is attached to the frame ; but to outer por- 
tion a ring is attached, with which the suspending cord is connected. The 
use of the slide Is to vary the inclination of the picture or frame . Bymov- 
ing the slide upward, the web is shortened, and the frame Is brought nearer 
to an upright position ; and when the slide is moved down the effect Is con- 
trary. 

Improved Candlestick. 

Samuel D. Hill, Downieville, Cal.— This invention consists In arranging 
the socket of the candlestick for different sizes of candles, by making it in 
two pieces connected by a slotted band spring. 

Improved Metallic Lathing. 

Timothy O'Callahan, Boston, Mass.— The object of this invention is to 
furnish an improved metallic sheathing for the inner walls of buildings. 
The ceiling and side walls of a building may be covered with sheets of cheap 
metal, having stamped, cast, or otherwise connected to its face dovetail 
shaped studs. The studs are In the shape of truncated pyramids, with face 
recesses for the firm adhesion of the plaster to be placed around and over 
them. These sheets are to be nailed or otherwise secured to the wall. 
Much less plaster Is required for filling the space between the studs than 
for covering the ordinary lathed wall, and the work is performed in less 
time, while the plaster dries quicker, and Is not so liable to crack. 

Axle Box and Sleeve for Vehicle Wheel. 

William H. Cowell, Columbus, O.— In this invention the axle is made of 
wood and the skein is fitted to the axle In the usual manner. There is a nut 
on the outer end of the skein and the sleeve is made of sheet metal and 
fitted on to the axle over the skein. A recess opens in this sleeve for the 
retention of the lubricating material. The Interior of the pipe box is 
chambered out for containing the lubricating material, and the box is cast 
on a chill, to render it hard and durable. The sleeve may be made of sheet 
steel or composition metal, and not being confined, except by a lug or other 
device, to prevent its revolving with the wheel, it may be turned, when 
worn, upon one side, thus presenting a new surface for the bearing. 

Improved Advertising Lamp. 

Francisco R.Warner, Paris, France.— This Invention consists of a metallic 
frame of peculiar form, adjustably attached to a lamp post and provided 
with removable glass plates, upon which the advertisements are displayed. 



Improved Portable Steam Engine. 

Relnhard Scheldler and JohnH. McNamar, Newark, Ohio.— This invention 
consists in the Improvement of the heaters of portable engines. The pump 
is arranged in a vertical position on one side of the bollernear the smoke 
pipe, attaching it to a vertical supporting plate having a concave side, fit 
ting the boiler and bolted to it ; also having a bearing at the upper end for 
a countershaft for driving the pump, said shaft extending across the top of 
the boilers, in front of the smoke pipe, to a bearing on the other side, where 
It carries a pulley for turning it by a belt from the crank shaft at the front 
end of the boiler. The plate is detachably connected to the boiler, so that 
It can be taken off readily for shipping. The portion of the shaft having 
the crank for driving the pump connects with the other portion by a clutch 
which is shifted by a lever, so that the pump can be worked or not, at will. 
This arrangement is claimed to afford a simple, compact, and reliable con- 
nectlon of the pump in a portable engine, so thatit can be stopped without 
stopping the engine whenever it maybe required to do so, which often bap. 
pens, and causes considerable unnecessary delay in all portable engines 
having the pump directly connected to the cross head in the ordinary way. 
Moreover, It saves the unnecessary loss of power expended in running the 
pump when it is not required. 

Improved Mallet, 

Albert Holbrook, Providence, R. I.— The object of this Invention is to fur- 
nish a durable rawhide mallet for the use of machinists and others in put- 
ting together, taking apart, fixing, or adjusting metallic or wooden machi. 
nery, and for all similar purposes. It consists in a mallet with one or more 
rawhide heads secured in a metallic socket, which is made of metal in one 
solid piece. The handle is secured in the socket in the ordinary manner. 
The socket or body has a recess at one or both ends which receives the 
heads. These heads are made of rawhide coiled up and dried, and then 
turned to the desired size and shape, and secured by means of a screw inside 
the socket. 

Apparatus for Preserving Beer on Draft. 

John W. Moore, Bellefonte, Pa., assignor to himself and P. Gray Meek, of 
same place.— This invention relates to means for introducing air Into casks 
to take the place of theliquiddrawn out ; and it consists in the combination, 
with a flexible bag or air holder, of a valve and bellows mechanism of a 
novel construction. Into the bung hole of a cask containing beer or other 
liquid that would be injured by contact with air is fitted a hollow bung hav- 
ing a nozzle formed uuon its inner end, to which is secured the mouth of 
the bag, made of rubber or other suitable material, and of sufficient size and 
elasticity to fill the cask when expanded. By this construction, as the liquid 
is drawn out of the cask, the air will enter the bag through the hollow bung 
and expand said bag to take the place of the liquid drawn out. 

Improved Extension Table. 

Christian Rieger, Morrisania, N. Y.— This invention consists in extension 
rails, hinged to the rails of the side table, and to extension legs. These ex. 
tension rails are each made in two pieces, connected together by pivoted 
strips on the bottom and top of the rails. When the rails are extended, 
they are held in position by means of knob buttons. These buttons are 
attached to one part, and turn on a central pivot over on to the other part, 
thus holding the two pieces parallel with the rails of the side table. 
The cover of the table is in two parts, hinged together like ordinary 
card tables. When the extension rail is drawn out, the half of the 
table top is turned over on to it, thus making a square table. When the 
extension rallt. are folded, they are in a position with the half of the top 
turned back and resting on the otherpart of the top. There Is a spring 
catch on the bottom of the drawer frame which engages with a lip on the 
side rail which holds the parts securely together. When the table is 
extended, the rails of the four sides present a uniform and finished 
appearance. 

Improved Corn Planter. 

William Mull, Rantoul, 111.— In this invention the seed hoppers are at- 
tached to the frame of the machine. Tiie ends of the dropping slide enter 
the lower parts of the hopper through holes In their inner sides. A spring 
has its upper end attached to a cross bar of the frame, and its lower end 
enters a hole in the dropping slide, to bring said slide back to its position 
when released from the device that moves it. To the slide, toward one 
end, is pivoted the end of a connecting rod, the other end of which is bent 
at right angles, passing through a short curved slot in a wheel or disk, and 
is secured in place by a nut or other convenient means. The wheel or disk 
is attached to the end of a short shaft which revolves In bearings attached 
to a cross bar of the frame, and to its other end is attached a bevel gear 
wheel, the teeth of which mesh into the teeth of a similar wheel attached 
to the axle, which revolves In bearings attached to the frame, and to Its 
ends are rigidly attached wheels, so that the said wheels may carry the said 
axle with them in their revolution. In each end of the axle, at a little dis- 
tance from the wheels, is formed a universal joint, so that the said wheels 
may accommodate themselves to the surface of the ground, however un- 
even said surface may be. A furtheruse of the joint is to enable the wheels 
to be lifted by levers and rods when the machine is to be turned about, or 
the discharge of seedrequires to be arrested. 

Improved Door Fastener. 

Henry Orcutt, Amherst, Wis.— This invention consists in applying a semi- 
circular bar to a door and arranging a weighted lever to engage therewith 
(the bar being notched or perforated for the purpose) , so that the door may 
be locked in any position, shut, open, or partlj' open. The contrivance is 
designed more particularly for stable, carriage house, barn and shop doors 
but it is alike applicable for doors of dwelling houses. 

Improved Steam Generator. 

Harry P. Wright, Bonaparte, Iowa.— This invention consists of secondary 
return flues, arranged in the masonry along the sides of the boiler, above 
the furnace, into which the heat is turned at the front of the boiler, instead 
of discharging into the smoke stack, thus economizing the heat by causing 
it to pass along the boiler once mere than in other arrangements. 

Improved Fireproof Shutter. 

John B. Cornell, New York city.— This invention consists of a door or 
shutter composed of three plates of metal united together side by side, the 
two outersheetsbeingplane, and the middle one being bent in zigzag or 
other form, so as to form channels or spaces between it and the outer sheets 
for the circulation of air or water to cool the door or shutter in case it is 
exposed to fire, and prevent the transmission of heat through the door. 

Improved Earth Boring Machine. 

Joseph Burns, Anamosa, Iowa.— In this invention the square auger shaft 
has a screw point fixed in it permanently. The lower part of the screw 
auger is fitted so as to be adjusted relatively to the point, to use said point 
with it or not, and will have a set screw to fasten it where It is required to 
be. The upper part of the screw auger is arranged to slide up and down 
freely, and rests on the lower part when boring. By the bar or plate, in 
which It is fitted to turn freely and in which it is confined by the collar 
this part of the auger is connected to cords, which pass over pulleys under, 
the platform to a drum, which is fitted loosely on the crank shaft, and 
clutches with it to be turned by it for elevating the borings when moved to - 
the right by a lever, so that studs will engage, and it disengages them and 
lets the auger fall again when the lever is moved the other way. This shaft 
is the same one that Is employed to turn the shaft for boring, and is itself 
turned by a shaft, pinion and wheel. The driving power is applied to the 
shaft by a belt from a steam engine, horse or other power; or it maybe 
turnedby hand. 

Improved Mold or Box for Brick Press. 

John McKenna, Cambria, Fa.— The press boxes for making fire brick have 
heretofore been cast solid and lined with steel. The steel facing soon wears 
away, so that the bricks are too large and untrue. The steel has then to be 
taken out and replacedwithnew, which can only be done at considerable 
expense. The object of this invention is to furnish a mold which shall ob- 
viate the difficulties experienced in the use of the usual press box. 

Improved Plow Coupling. 

Thomas L. Thrasher, Paris, Texas.— The Invention has for its object to 
furnish an improved coupling for connecting two plows, to enable them to 
be guided and controlled by one man; and it consists in the bent bars 
strengthened at their bends by extra rods, provided at their lower ends 
wlthswiveled clamping plates and set screws, and at their upper ends with 
eyes, slides, and notches to receive the key. 
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Improved Flux for Smelting Ore. 

Samuel D. Young, Elizabethtown.Ill.— In this invention is produced, by 
a calcining process, from fluor Bpar, anjimproved flux for iron ore ; and, by 
a similar treatment of lead ores, mixed with fluor spar, the rapid separa- 
tion of the calcined spar from the lead ores. In its natural Btate fluor spar 
is detrimentals the hearths of iron furnaces. The fluor spar, however, 
which is treated by the calcining process described [forms a superior flux 
for iron ore without destroying the brick lining of the furnaces. The cal- 
cined spar, when produced from the lead ore with which it 1b formed, is 
turned thereby to satisfactory use in the artB, while the calcining process 
at the sametime, by meltingtheminute particles of lead which are carried 
off by the old processes, increases the yield of the ore. The ore 1b alBO de- 
sulphurized, and the carrying off of particles of lead through the chimney 
prevented for the same reason, so that a greater percentage of lead is pro- 
duced from the ore. 

Improved Chuck. 

Eli Horton, "Windsor Locks, Conn.— It is a well known experience in caBe 
hardening jaws that the relative positions of the metallic particleB change 
more or leBS, so that it is almost impossible to hold work and get it per- 
fectly true. To overcome this difficulty the inventor has introduced on the 
face of the jaw a raised seat, together with a groove between the face and 
bite of the jaw, rounding off thereby the corner, and allowing the use of a 
Tanite or vitrified emery wheel, by which the raised seat may.be ground 
perfectly true. On the face part of each jaw, on which the work rests for 
turning, is introduced a raised seat, of suitable Bize, together with a groove 
or recess formed in the corner of the bite and face of the jaw, removing and 
rounding off the same. The groove admits the UBe of an emery wheel for 
grinding off the raised part, so that work coming to a Bharp corner will rest 
upon the ground seat andthe bite of the jaw only, and aBBume a perfectly 
true position thereon, as an equal pressure is exerted on the same. An- 
other advantage of the groove is that a grinding wheel without a perfect 
corner can do its work accurately, as It projects beyond the raiBed part in- 
to the receBS formed by the groove, grinding the seat perfectly without 
fracture at the edges. 

Improved Log Turner. 

EBau Tarrant, MuBkegon, Mich.— In this invention the forward part of 
the log deck is made inclined, so that when a log iB rolled past ItB center it 
may roll directly upon the carriage, where it iB Btopped in proper position 
by the standards in the head block. A wheel or Begment of a wheel haB an 
axle which works in short guide slots in the middle part of the log deck. 
The wheel ispreferably in the form of a half wheel or Bemiclrcle,and an 
axle is ariangedin such a position that the straight side of the said wheel 
or segment, when turned into the horizontal position, may be a little be- 
low ths top line of the log deck, so as to be out of the way of the logs 
when rolled upon said deck. 

Improved Steam Engine Governor. 

Anders Matson, Quincy, 111.— In this invention a pipe conducts the Bteam 
from the boiler, and is connected with a chamber. The valve and seat are 
made of metal suitable for the purpose. The cylinder has aflangewhich 
fits steam tight into the base ilange of the chamber. The cylinder is closed 
at the top and fits inside the valve. The steam presses equally on each side 
of the valve, so that it is balanced, and has free motion to regulate the 
speed of the engine. The top part of the shell of the chamber fits into the 
upright bow, so that the latter can be turned to give the driving shaftany 
required direction. 

Improved Hydraulic Motor. 

William "Walter, Arkada, Washington Territory.— This invention consists 
n the application of the stream or body of water to a vertical cistern and 
cistern valve, which is balanced by a weighted lever, so that,on floating, the 
water ruBhes Into a horizontal pipe and trough filled with water. The for 
ward motion of the water, in connection with the closlDg of the cietern 
valve, produces a forward motion of a piston valve at closed end of hori- 
zontal pipe, which is connected to the machinery to be driven by it. Both 
the lever power and piston power may be utilized, as desired— the lever 
power for crushing quartz and stamping bones, the latter, by suitable 
transmission, for driving different machines. 

Improved Spring Bottom. 

In this invention, three bottom rails, preferably, are employed in one 
bed. The top slats are placed transversely upon three rows of springs 
that stand on the rails. Each slat is mortised, near the end, to receive a 
loop from each spring beneath, except from the middle sprlngB, which have 
loops that lap around the slats. Straps are fastened to the head and foot 
pieces of the bed bottom, and pass through the loopB of the Bide row of 
springs and over the slats, so that the said straps will serve to prevent the 
loops from being drawn down through the mortises of the slats. These 
several clasps form holders by which the springs will be evenly held upon 
the lower rallB, and are a very convenient and practical mode of attachment 
for the springs, allowing them ready application and removal. 

Adjustable Treadle for Sewing Machines. 

JosephMcEvoy, Brooklyn, N. T.— This invention consists of an arrange- 
ment of the treadle pivot rod, in curved slots in the end frameB or other 
supports, for adjusting the treadle toward or from the front of the machine 
to suit the operator; the slots are curved to the axis of the crank Bhaft, so 
that the distance between the rod and the center remainB the Bame. It is 
applicable to the table of a sewing machine, lathe, or any other machine to 
be worked by foot power. 

Improved Drill Rod Coupling. 

Robert A. Clark, Petrolia City, Pa.— This Invention consists of one sec- 
tion, having a screw threaded portion at the end, of smaller size than 
the rod screwing into a socket in the end of the other section by a right 
hand screw, and a sleeve screwing on the two sections by a left hand thread 
down against a collar on the lower section, by which the joints are locked 
so that they cannot work loose. 

Improved Device for Dressing Saw Teeth. 

William Rowe, Westerville, Ohio.— This Invention consistB in a Blotted 
clamp, provided with recesses to receive the saw, to which it is Becured 
by clamp screws, and an anvil, wh'ch is placed under a saw tooth, and 
clamped in place against the same by a wedge pin. The anvil is placed di- 
rectly under the inner side of the saw tooth, so that the Bame rests fully 
thereon: then the set screws are firmly applied to the saw, so that the 
tooth can be forged or dressed to the width and thickness required. 

Improved Grain Dryer. 

Richard J. Williams, Ottumwa, Iowa.— The preparation of grain for grind- 
ing by toughening the husk or bran has hitherto been done by moistening 
the grain and then heating the same, the main object being the dampening 
of the bran and keepingdry the inside of the grain. The drying the grain 
after moistening does not only take longer time, but has also a softening 
influence on the Interior, which is to be avoided, while by heating the grain 
first and dampening it afterward the husk will toughen in less time and 
the inside part of the grain remain perfectly dry. This apparatus is con- 
structed on this principle ; and consists of a serleB of tubeB which pasB the 
grain through the heating chamberlnto the steam chamber. The ends of 
the tubes which enter the steam chamber are perforated to facilitate the 
moistening process. By means of different steam chambers and increased 
admission of steam, huskB of dlfierent texture may be prepared and passed 
through at the same time. 

Improved Tree Protector. 

George H.Hume, Paola, Kansas, assignor to L. C- Crittenden, Geo. H. 
Hume, and Chas. W. Carr, of same place.— This invention consists in pro- 
viding the metal slats composing the protector with sharp downwardly 
projecting spure. The protector, placed around the tree, is made of upright 
sheetmetal slats which areconnected by wire bands, so as to be held to- 
gether around the tree. The lower part may be bent outwardly to rest on 
the ground. The slats may be made of any suitable material, preferably of 
sheet iron; and are covered with coal tar or other preservative against the 
influence of the weather. For still further protecting the trees against 
rabbits and other destructive animals, the slats may be provided with pro- 

ectingparts or spurs placed at convenient hights. 

Improved Fruit Crate. 

Daniel Crane, of Saginaw, Mich., assignor to himBelf andCharlesA. Lee- 
oi same place.— In this invention staves or slatB are placed a suitable dis- 



tance from each other, according to the use for which the crate iB intend- 
ed, and In number according to the size or diameter desired. The heads 
may be two ormore in number, according to the size and number of com- 
partments of the crate. 

Improved Shingle Machine. 
Alanson Anderson, Chadwick MillB, N. Y.— This invention consists of two 
reciprocating block holding frameB, which are alternately moved against a 
horizontal circular saw by means of the vertical saw shaft In gear connec- 
tion with slotted lever arms. The blocks are properly Bet in frames by 
tilting platlorms, as in other machines of this class, the same being opera- 
ted bya pawl and ratchet mechanism, in connection with a bent lever and 
spring arrangement for engaging and disengaging the blocks. 

Improved Weeding Hoe. 

Henry S. CroBsland, Dresden, Texas.— This invention consists in a hoe 
with an inclined cutting edge: the object being to enable it to enter the 
ground more easily and to prevent dirt adhering to the blade underneath 
the eye. 

Improved Harvester Rake. 

Samuel Clevenger, Vibbard, Mo.— This invention consists in a slide, 
toothed bar, slide rod, guide, rake head, rake bar, trip pin, two shafts, four 
gear wheels, and two segments of gear wheels, in combination with each 
other and with the frame, the platform, and the drive wheel of a harvester. 
By this construction, as the rake head begins to move inward to sweep a 
gavel from the platform, the guide enterB a notch in the under Bide of the 
rake head, which allows the rake head totdrop, so that its-teeth may move 
along the platform and carry the grain with them. Ab the rake head begins 
its outwardmovement, the pin strikes the inclined inner end of the guide 
plate and moves its outer end forward, bo" that the slide attached to the 
rake head may slide along the said guide which raiseB the forward part of 
saidrake head, so that It may pass back without itB teeth comlngin con- 
tact with the grain upon the platform. 

Improved Micrometer Gage. 

Antoine Bonnaz, Paris, France.— This invention is intended for measuring 
articles in minute fractions, and with unusual accuracy. A frame supports 
upper and lower screws formed with threads, whose Bection Bhows an equi- 
lateral triangle,and which are reversed in their direction. A milled head 
or knob, swiveled on a screw, 1b fastened in the head of the upper screw. 
A plain outer socket is rigidly attached to this screw, while the knob has a 
downward flange extending over the upper part of the socket. Between 
this part and the knob is a waBher having a Beries of Bprings which produce 
within the three parts a frictional connection that will cauBe them to turn 
together until a resistance is met with, adequate to overcome thiB friction. 
Packing rings are let into annular recesses of sockets to exclude dust. A 
numerical circular notation is made upon the movable socket and a linear 
notation on the stationary socket. 

Improved Air Gas Machine. 

1'elagWerni, Newark, N. J.— This invention has for its object to iurnish 
an improved apparatus for forcing air in uniform quantities into a carbu- 
reter. The invention consiBtB in the combination of serieB of water sealed 
vesselB, toothed uprights, segmental toothed gear wheels, shafts, Inlet pipes 
provided with valves at their inner ends, outlet pipes provided with valves 
at their outer ends, water sealed vessels, and discharge pipe with each 
other ; and is an improvement on a device patented on July 23, 1872, to the 
same inventor and Henry Curliss. 

Improved Seed Separator. 

Frank C. Miller, Blue Earth City, Minn.— In this invention, a hollow Bheet 
metal cylinder has Its interior surface studded with numerous small cells, 
too small for the grain, but large enough to admit the cockle and other 
small matters, to be retained and carried above the grain, and thus sepa- 
rated from it. A stationary trough or receptacle extendB through the cyl-, 
inderfrom end to end, and is arranged with one edge close to the surface 
3f the cylinder near about the center vertically on the upwardly moving 
side, so that the matters contained in the email cellB will be carried above 
it and then fall into it. A small perforated cylinder iB arranged in the hol- 
low sheet metal cylinder to receive the grain first, and separate the large 
coarBe matters. The foul matters accumulating may be scraped out at one 
end from time to time. 

Improved Tool Receptacle. 

Levi L.Lamb, ChelBea, Mass., assignor to himself and Sewell K. Love- 
well, of same place.— The object of this invention is to furnish, for the use 
of mechanics, artisans, and machinists, an improved die stand, into which 
the different dies for marking metal work are placed and protected against 
loss or accidental damage; andthe device consists of a case of suitable ma- 
terial, surrounding a block with holes, corresponding to the number of 
dies, into which they are inserted through a perforated top, and IncloBed 
therein by a revolving cover plate. 
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Practical Hintsjo Inventors. 

RGBABL Y n o investment o f a small sum o f money brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention is but a small one. Larger inventions 
are found to pay correspondinglywell. The names of Blanehard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their inven- 
tions, are well known. And there are thouBandB of others who 
have realized large sums from their patents. 

More than Fifty Thousand inventors have availed themselves 
of the services of Musir & Co. during the TWENTY-SIX years 
acted as solicitors and Publishers of the Scientific American. 
Thev stand at the head in this claBS of business; and their large corpB 
of assistants, mostly selected from the ranks of the Patent Office : men cap- 
able of rendering the best service to the inventor, from the experience prac- 
tically obtained while examiners in the Patent Office : enables Munn & Co. 
to do everything appertaining to patents better and cheapee than any 
other reliable agency. 

TT01A7 TO s$y€ This is the closing inquiry in 

X1U W Iv ^Mfl J&~* $~~ nearly everyletter, describing 

obtain (E/mm^ zz«:z:T£i:™. 

swer canonly be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he is usuallyglad to seek the aid of personB experienced in patent 
business, and have all the work done over again. The best plan Is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the Inventor may safely confide his ideas to them they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally aBks another, who haB had 
some experience in obtaining patentB. His answer generally is as follows, 
and correct : 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Munn & Co., 37 Park Row, 
New Tork, together with a description of Its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to its patentability, free of charge. Or if you have not time, or the means 



at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer aB to the prospect 
of a patent will be received, usually, by return of mail. It Is Bometunes 
best to have a search made at the Patent Office. Such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination, 

In orderto have such search, maKe oug a written description of the inven- 
tion, in your own wordB, and a pencil, or pen and ink, sketch. Send thest- 
with the fee of $5, by mail, addreecad to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ 
ten report in regard to the patentability of your improvement. ThiB special 
search is made with great care, among the models and patents at "Washing- 
ton, to ascertain whether the Improvement presented is patentable. 
Rejected Cases. 

Rejected caBes, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. TerinB moderate 
Address Munn & Co., stating particulars. 

To lake an Application for a Patent. 

The applicant for a patent should furnish amodel of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with ; or 11 the in- 
vention be a chemical production, he must furnish sampleB of the ingredi- 
ents of which his composition consistB. These Bhould be securely packed 
the inventor's name marked on them, and sent by express, prepaid. Smal 
models, from a diBtance, can often be sent cheaper by mail. The safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote partB of the country 
can usually purchase draftsf rom their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papersprepared in the short 
est time, by Bending a sketch and description of the invention. The Govern - 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mall. Address 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the aBBlgnees of 
the entire interest, when, by reason of an insufficient or defective Bpecitlca 
tion, the original patent is invalid, provided the error has arisen from inad 
vertence, accident, or mistake, without any fraudulent or deceptive inten 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each diBtinct part of the invention comprehended In his original application 
by paying the required fee In each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
37 Park Row, for full particulars. 

Resign Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent otherB 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, Bilk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 

full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Foreign Patents.' 

The population of Qreat Britain is 31,000,000; of France, 37,000,000; Bel- 
gium, 5,000,000 ; Austria, 36,000,000: Prussia, 40,000,010; and Russia, 70,000,000. 
Patents may be secured by American citizens In all of these countries, 
Nuwisthetime, while buBineBS is dull at home, to take advantage c.t these 
immense foreign fields. Mechanical improvement!; of all kinds are always 
in demand in Europe. There will never be a bettor time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large shard of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co., 87 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 

Value of Extended Patents. 

Did patentees realize the fact that their inventions are likely to he mor.. 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for Bevenyeai'B.for the benefit of the inventor, or of his heii'Bincase 
of the decease of the former, by due application to the Patent Oflice, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the Inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it Is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park Row. 
Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars addresBMuNN & Co., 37 Park Row , 
New York. 

Canadian Patents. 

On the first of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may betaken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents may be extended to the term of fifteen yearB. 
The formalities for extension are simple and not expensive. 

American inventions, even Ir already patented in this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 
Copies of Patents. 

Persons desiring any patent issued from 1836 to November 26, 1867, can be 
supplied with official copies at a reasonable coBt, the price depending upon 
the extent of drawings and length ot specification. 

Any patent issued since November 27, 186?, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1836 will be furnished 
for $1. 

When ordering copies, pleaBe to remit ior the Bame as above, and state 
name of patentee, title of invention, and date of patent. Address Munn 
& Co., Patent Solicitors, 37 Park Row, New York city. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all caBeB, they may expect an honest opinion. Foi 
such consultations, opinions and advice, no charge is made. Write plainly; 
donotuse pencil, nor pale ink ; be briei. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matterB pertaining to patentB, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 

Address 

MTHVN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE IN WASHINGTON-Corner F and Tth streets, opposite 
Patent Office. 
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Dry Steam for best Lumber Dryer, and best 
HouseFurnaee. Circulars free. H.G.Bulkley,Cleveland,0. 

The Leclanche Battery Co. supply the best 
battery for Burglar Alarums, Bells, &c, No. 40 West 18th 
Street, New York. 

Mica, 100 Tuns, Cuttings and Blocks, for 
sale, cheap. Address P. O. Box 73, E., London, Ont., Ca. 

Belting — Best Philadelphia Oak Tanned. 
C. "W. Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

For Sale — An interest in a well established, 
profttablemanufaeturing business, capable of great en- 
largement, for which personal assistance and additional 
capital is wanted, to the amount of from ten to thirty 
thousand dollars. The goods made are In extensive 
permanent demand, the machinery used is simple, and 
the right of manufacture exclusive. Any active man or 
company desirous of securing a good and substantial 
business and first rate article for manufacture, will find 
this a bona fide opportunity. Address F. C. Beach, Box 
773, New York ctty. 

Engine and Boiler makers, please send de- 
scriptive circulars and prices of 35, 40 and 50 H.P. to 
Oneida Community, Oneida,N.Y. 

For Sale— Air Pump No. 2007, size SJ. In 
good order, and used but a short time. Can be seen at 
A. S. Cameron & Co., East 28d St., ft. of East River, N.Y. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures, very accurate . T.Shaw,913 Ridge av.,Phil. 

For patent Electric Watch-clocks, address 
Jerome Redding & Co. 39 Hanover Street, Boston, Mass. 

Cart Loader — One half of the Patent for 
Sale; or would like to ha ye manufactured on Royalty. 
See Illustration, page 262 "Scientific American," April 
26, 1873. Jesse Atkinson, Cameron, Texas. 

Foundry and Machine Shop for Sale — A 
good location for all kinds of work, and manufacturing 
Agricultural Implements. Good reasons for selling, and 
description of property given. Address John Ziegler, 
Muscatine, Iowa. 

Dovetailing Machines and Surface Planers, 
by A. Davis, Lowell, Mass. Send for circular. 

Kayner & Bro., Thin Board Manufacturers, 
13 Cannon St., N.Y.,have 6 of A. Davis* 17 inch Planers. 

L. H. Mace & Co., Refrigerator Manufactu- 
rers, 115 E. Houston St., N. Y., have 2 of A. Davis' Dove- 
tailing Machines. 

Nobody will buy the metal Truss with its 
pitiless Iron Finger. The New Elastic Truss, 683 Broad- 
way, New York, holds the rupture easy till cured. Pres- 
sure all around the body 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

Gear, Boston, Mass., sells Improved Me- 
chanical Contrivances. 

Steam Yacht for Sale 60 ft. long 25 horse 
engine. Beautifully fitted up. Address H.L. R. 40 West 
13th St. NeSvYork. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

The Olmsted Oiler is the best ; it is self- 
righting, strong and cheap. All Hardware and Tin 
Houses have it. 

Buy Gear's Improved Balanced Jig Saw, 
Boston, Mass. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 
Key Seat Cutting Machine.T.R.Bailey & Vail. 

Portable Hoisting and Pumping Engines — 
Ames Portable Engines— Saw Mills, Edgers, Burr Mills, 
Climax Turbine, Vertical and Horizontal Engines and 
Boilers; all with valuable improvements. Hampson, 
Whitehill & Co., Newburgh Steam Engine Works, Depot 
S8 Cortlandt Street, New York. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
Bend to the Union Stone Co., Boston, Mass., for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,iN.J. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 
Stave & Shingle -Machinery. T.R.Bailey&Vail. 

Drawings, Models, Machines — All kinds made 
to order. Towle & Unger Mf'g Co., 30 Cortlandt St., N.Y. 

Fiv« different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a rai.pe of over two miles. These arms 
are indispensable in modern warfare. 

Macniuists — Price List of email Tools free ; 
Gear Wheels foi Models, Price List tree; Chucks and 
Drills, Price List free. Goodnow & WIghtman, 23 Corn- 
hill. Boston, Mass. 

For Solid Wrought-iron Beams, etc., see ad~ 
vertlsement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Bookkeepers should try the Olmsted Patent 
Bill File and Letter Clip. They are admirable for all 
papers Save their cost in one day's business. Sold by all 
Stationers. J.H.White,Newark,JS.J. .Sole Manufacturer. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street. New York. 

Bolt Makers, send for descriptive cuts of 
Abbe's Bolt Machine, to S. C. Forsaith & Co., Manches- 
ter, N.H. 

2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 

Boring Machine for Pulleys — no limit to 
capacity. T. R. Bailey & Vail, LockDort, N. Y. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by Iron cable 
W.D. Andrews & Bro. 414 Wuter st.N. Y. 

Damper Regulators and Gage Cocks— For 
the best, address Murrill & Keizer, Baltimore, Md. 

Steam Fire Engines,R.J.Grould,Newark,N.J. 

Peck's Patent Drop Press. For circulars, 
address Milo. Peck & Co.. New Haven, Conn.. 

Gauge Lathe for Cabinet and all kinds of han- 
kies. Shaping Machine for Woodworking. T. R. Bailey 
& Vail. Lockport.N. Y 




A. L. T. asks : Can you give us a recipe for 
something to mix in with putty, so as to prevent it from 
faliingfrom the sashes? 

D. B. W. asks : How fast ought the reels 
of a bolt, of the following dimensions, to run ? 2 reels 
of 52 inches diameter, 20 feet long, with 5% inches fall to 
each reel. The cloths are as follows: 1st reel. No. 11 
Dutchanchor brand. 2d reel, 9 feet No. 8, 6 feet No. 
4,and5 feetNo. 0. These reels run at 37 revolutions 
per minute. We make too much seconds flour, and it is 
very coarse. Theshortsare very bad and very light. 
2d. Ought reels to run faster or slower with little fall ? 
I contend that the flatter the reels, the slower they 
ought to run, as the flour will not travel so fast as it 
does in reels with more fall, and consequently it will get 
more knocks on Its route through the reels. [There is 
such difference in the practice of millers that we place 
vour letter before them, in preference to answering it 
ourselves, as we could only give you general figures. 
We think, however, that your reels are running rather 
too fast.^EDS.l 




P. C. G\ asks : How can I take India ink 
from a linen shirt bosom ? 

C. H. W. & Co. would like some one to 
give the process of churning butter from milk on a large 
scale, as is done in large butter dairies In New York. 

G. C. R. asks : How can I make sheet iron 
soft and malleable? Are there any books on the sub- 
feet? 



W. O. C. asks : 1. What is the difference 
in composition between white corn and yellow corn ? 
2. The common text books on physics say: A falling body 
will pass through 16 T ^ feet of space in one second. Is 
that space to be regarded as a vacuum, or as filled with 
air? S. Where can I find a book giving the rate of fall 
of bodies of different specific gravities through water ? 
4. Is the upward motion through water of bodies spe- 
cifically lighter than water a uniform or accelerated mo- 
tion? If accelerated, what is the law? Answers: 1. 
There is no essential chemical difference. 2. I n a vacu- 
um. 3. There is no general law governing the rate of 
fall of different bodies through water. The rate will de- 
pend not only upon the specific gravity of the body, but 
upon its shape, whereby Its resistance to the water in 
falling through it will be more or less modified. 4. The 
force with which a body specifically lighter than water 
is urged upward Is equal to a weight which equals the 
difference between the weight of the body and the 
weight of an equal bulk of water. The motion of bodies 
either falling or rising through water Is at first accele- 
rated, but becomes uniform when the resistance of the 
water equals the acccelerating force. Consult Jamie- 
son's ''Mechanics of Fluids." 

W . B . M . asks : I s there a cheaper, less dan- 
gerous to handle, or more practicable, solvent for sili- 
cate of soda than nlttric acid? Would water dilute this 
mixture? If not, what will? What I want is a glaze 
for articles made of hydraulic cement. Answer: The 
proper solvent for silicate of soda (soluble glass) is 
boiling water. We do not know how nitric acid could 
be used without decomposing the silicate. 

E. D. S. asks : Can silver be precipitated 
from the resulting solution of washed photograph paper 
(chloride of silver) by metallic or sulphate of iron; or 
must It (the paper proper) be first reduced by sulphuric 
acid by iron, as we now do ? The former, as recommended 
in your journal of August 23, is much easier, but I 
thought it an error. The chloride of silver is lormed 
by floating a chloride paper on a nitrate of silver solu- 
tion. Please give proportions of iron to the ounce of 
silver. Answer: The method of precipitating metallic 
silver, given in the answer referred to, is one practiced 
in Germany on a large scale in treating certain ores of 
silver. In this process the chloride of silver, which ts 
insoluble in water, is shaken up in contact with metallic 
iron and water. Water alone will not dissolve the 
chloride of silver from your photographic paper, but a 
solution of ammonia will. You can then add twice as 
much metallic iron or zinc as there is chloride of silver. 

A. G. Jr. asks, in reference to the conver- 
sion of starch into glucose: Can it be accomplished in 
open vessels by the use of such a small proportion of 
acid is one tenth of 1 per cent? If not, what proportion 
of acid must be used to convert it with 5 or 6 hours boil- 
ing. Would the free acid, 80 3 , be detrimental to fermenta- 
tion? Would bringing the rightly acidulated solution 
to the boiling point and then stirring in the starch dif- 
fused in tepid water do, or must the starch be gelatin- 
ized first and then boiled ? How can I t asily determine 
as to the time when the starch is mainly converted into 
glucose and not into dextrin ? Answer: Glucose ^man- 
ufactured on the large scale, especially in continental 
Europe, in the following way : A mixture of starch and 
water at a temperature of about 130° Fahr. is made to 
flow gradually into a vat containing water, acidulated 
with 1 per cent of sulphuric acid, kept at the boiling 
point. In about half an hour the starch is converted 
into sugar. The liquid is drawn oft", and the sulphuric 
acid neutralized by the gradual addition of chalk, till 
there is no longer any effervescence. Sulphate of lime 
precipitates, and the clear solution, after concentration 
by evaporation, is set aside to crystallize. The molasses 
Is drained off and the sugar dried at a gentle heat in a 
current of air. 

H. M. C. says: I am building a small boat. 
If 1 give i^a coat of shellac, would the water take It off? 
Would It be as good as paint? Could you not suggest 
some way to varnish a boat? Answer: You can make 
waterproof varnish as follows : Pale sh ellac 5 ozs., borax 
1 oz., water 1 pint ; digest at nearly the boiling point 
until dissolved ; then strain. It would perhaps be bet- 
ter to give your boat a good coat of paint before apply- 
ing the varnish. 

P. R. asks: 1. Is slate a mineral or vegetable 
substance? 2. When was slate introduced into use for 
roofing purposes? 3. In what country was it first used 
for that purpose? Answers: 1 Slate is a mineral sub- 
stance, consisting of silica and alumina, with varying 
proportions of iron and other metallic ©xides . 2 and 3. 
The history oftheuseof slates for roofing purposes In- 
dicate Europe as the place where they were first used, 
but at what date is uncertain. 

L. T. B. asks : How can I remove the bitu- 
minous substance from the Egyptian mummies ? It ob- 
scures the hieroglyphics underneath. Answer: If the 
substance you refer to is bitumen, try naphtha as a solv- 
ent. Rub with a sponge or cloth soakedln the naphtha. 

G-. W. S. asks : What is the best way to ex- 
tract grease from pork cracklings, and what is done 
with the residuum ? I understand that potash Is made 
from it. Answers : Digest the pork cracklings in blsul- 
phuret of carbon, covered closely to prevent evapora- 
tion and in the cold, until the fat is dissolved. The fat 
extracted by the bisulphuret of carbon can be recovered 
by careful distilation, and the fluid recovered by con- 
densing It in a receiver surrounded by ice, while the fat 
remains behind. The residuum not dissolved is valua- 
ble in the manufacture of prussiate of potash (potass! 
um ferrocyanide), which is largely used in the manu- 
facture of Prussian blue. 



A. K. asks : 1. How can I calculate the loss 
of power caused by forces acting on levers under differ- 
ent degrees ? A B is a lever supported at A, on the mid- 
dle of which, at D, the weight F is acting. A C is a horl- 




zontal line 20 feet long, B C is 6 inches long, D F and 
E B C are vertical lines. How much power will a weight 
of 1,000 lbs. at F exert at D, and how much at E or G, not 
counting friction? 2. What shape must I give the 
spokes (or their substitutes) of a metal wheel, leaving 
it perfectly balanced as to center of gravity? I want 
it to be as strong and light as possible. Answers: 1. 
The pressure at E or G is equal to the weight multiplied 
by its distance from A, measured in a horizontal direc- 
tion, divided by the distance of E from A, measured in a 
direction perpendicular to the direction of the cord BE. 
2. If the wheel is for a carriage, observe the practice of 
the best builders, who have worked out the matter pretty 
thoroughly in light trotting wagons. 

W. F. McK. asks: 1. Is there any cement 
or paint for shingle roofs that will stop the leaks? 2 
Why is It that, when glycerin is used in the manufacture 
of printers' inking rollers, less glue should be used? I 
would naturally suppose that more glue would be re- 
quired. Answers: We would recommend you to apply 
Portland cement, mixed with water to the consistence 
of ordlnarymortar.over the coating of ordinary sand 
and lime. This will set hard in a short time and is a good 
waterproof cement, as well as a comparatively cheap 
one. Do not mix more cement than you can conveni- 
ently use at once, as it soon sets. 2. The object of using 
glycerin, which is a non-drying material, is to keep the 
rollers soft, and the greater the proportion of this, the 
less, of course, the proportion of glue in a given quan- 
tity of the compound. 

O. S. says: The force exerted in the direc- 
tion B A is 20 tuns. BC Is a lever 12 inches long with 
a fulcrum at C. The point B is 3 inches above the center 
line. Required the weight at D necessary to hold the 
point B in equilibrium. Also required a rule to deter- 
mine the weight of D, with C B at any angle. Answer : 

20J-P _B 
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Disregarding friction, the weight required at D, in the 
given case, will be about 5*145 tuns. The weight for any 
position of the lever may be. found by multiplying the 
20 tuna by the distance of the point. B above the center 
line, and dividing the product by the square root of the 
difference of the squares of the length of the lever and 
the distance of the point B above the center line. 

B. C. asks: What cheap substance will pre- 
vent lubricating oil from gumming and separating after 
being manufactured? It is composedof equal partsNo. 
1 whale oil, No. Hard oil, best imported soaps, and ex- 
haust water. Answer : The cause of oil gumming is 
owing to oxidation, the oxygen being absorbed from the 
air. You cannot prevent this unless you can use it 
where it will not come in contact with the air. The 
uncembined water will always separate from the oil. 
on account of its greater specific gravity. Thanks for 
the back numbers. 

A. L. asks: Will muriate of tin evaporate 
or change its quality and lose its strength (so as to be 
unfit for use in dyeing) If left in a bottle or vessel open 
to the action of the air and exposed to the heat of the 
sun? Answer: The compound of tin to which you re- 
fer, being a volatile substance, of course Is lost, if left 
open to the atr. It should be kept in close vessels. 

A. B. asks: 1. Would it not require a cur- 
rent of air blowing at the velocity of a storm to carry 
the big balloon to Europe in the short space of time 
that Mr. Wise has calculated on? 2. What is asbestos? 

3. What shall I mix with English vermilion r Prussian 
blue to give them a consistency for marking like pencil 
leads? 4. How ean I make a good permanent marking 
ink for marking dry goods ? Would a solution of vine- 
gar and iron shavings answer, or would It be injurious 
to the cloth? Answers: 1. No, although to an oppos- 
ing force the velocity of the current of air which Mr. 
Wise expected to meet womld be decidedly felt. When 
once the balloon reaches Buch a current, there is no op- 
posing force, the balloon being carried with the wind. 
This wind might blow a hurricane, and yet be unfelt by 
the occupants of the car. For a balloon to reachEurope 
in 50 hours, a velocity of from 30 to 40 miles would be 
sufficient. This velocity is not nearly so great as the 
wind sometimes attains, namely, 100 miles an hour. 2. 
Asbestos is a silicate of magnesia. Fromita property ol 
withstanding beat is derived its name, which signifies 
in Greek " unconsumable." It is found, among numer- 
ous other localities, on Staten Island. 3. Use fine clay. 

4. A good recipe for an indelible ink, to be used with a 
stencil plate, is: Dissolve asphaltum in amber varnish, 
andadd oil of turpentine until of proper consistence. 
Colorwithlamp biack. 

W. W. E. asks : Is the following, intended 
for a fluid gas liquid, a dangerous compound? "To 
make one gallon : Add to one gallon gasoline, 1 table 
spoonful of salt,l tablespoonful of sal soda, half as 
much alum, 1 piece of alkanet root 1 inch long." What 
is gasoline ? What is alkanet root? Answers: Gasoline 
Is highly rectified naphtha obtained from petroleum, 
very volatile and inflammable, explosive when mixed 
with air, and consequently very dangerous to handle. 
Alkanet root is the root of a deciduous plant which the 
botanists term Uthospermum. tinctorium. It contains 
a fine blood red color, which It freely gives out to 
oils, fats, wax, spirits, etc., and is used by druggists, per- 
fumers, varnish makers, etc. It grows in Asia Minor, 
Greece, and Hungary. The additions you propose to 
make to gasoline would not sufficiently destroy its in- 
flammable properties, so as to render It safe to handle 
in open vessels. 

P. Gr. G. asks : Is there any cheap prepara- 
tion with which I can clean paint from the outside of 
Iron gas pipe so that It will leave the pipe in good con- 
dition ? The paint is thoroughly dry and the pipe Is old. 
Answer: The most effective way, if the. paint is hard and 
dry, is to first scrape as clean as possible, and afterwards 
remove the adhering particles wlthspirlte of turpentine 



A. G. asks: What is the cause of the ex 
plosion of fulminates* if effected by a blow? Is it the 
amount of heat developed, or only the change or dis- 
turbance of the particles, independent of any tempera- 
ture? Answer: Both the causes that you have named 
maybe considered as conjointly effecting the decom 
position and explosion of the fulminates. Friction and 
percussion, however, seem to be the chief causes, as 
fulminating mercury explodes violently byboth friction 
and percussion, but burns with almost a noiseless flash 
when kindled in the open air ; and fulminate of silver 
which can hardly be touched with safety, may, when 
mixed with oxide of copper, be burned In a tube to de 
termine its composition. 

C. & Co. ask : What is iron pyrites used for, 
and where? Answer: Iron pyrites is used very exten- 
sively in England, and to some extent in this country, 
for the manufacture of oil of vitriol or sulphuric acid. 
Tobeof valuefor this purpose, however, it must be 
found in large quantities, and be easily and cheaply 
mined, and near means of transportation. Means have 
heen tried, after burning it for the sulphur, to make the 
residue available as an ore of iron, but so far as known 
without success. If this should be accomplished, how 
ever, iron pyrites would be a much more sought for min- 
eral than it Is at present. 

B. asks : How can I prepare crude india 
rubber so as to make a small balloon? Dissolving it 
and allowing the liquid to evaporate would answer the 
purpose, as the sheets must be very thin ; but by what 
process can it be dissolved? Answer: The best and 
cheapestsolvent for your use is carbon bisulphide, ordi- 
narily called sulphuret of carbon. After the rubber is 
dissolved, pour it out thin upon a smooth, slightly 
greased surface, and leave until dry. 

R. W. W. A. asks : How is the silver jewel- 
ry, known as oxidized jewelry, made? Answer: There 
are two distinct shades which can be formed in oxidiz- 
ing silver. One Is produced by chlorine, which has 
a brownish tint; the other by sulphur, which has a 
bluish black tint. To produce the brownish shade, 
washthe article with a solution of sal ammoniac. A 
more beautiful tint may, however, be obtained by using 
a solution composed of equal parts of sulphates of cop- 
per and sal ammoniac dissolved in vinegar. A fine black 
tint may be produced by a slightly warm solution of 
sulphuret of potassium or of sodium. 

S. L. C. says : I have a pair of cavalry boots 
ornamented with considerablestitchingaroundtops and 
sides of legs. This is all handwork, done with waxed 
ends. The wax exudes upon the boot, and nothing will 
apparently stop it. I have scraped it off with a knife 
and washed with benzine, apparently removing already 
enough to make a dozen pairs of boots ; but they are 
now worse than everL after lying unused for several 
months. Answer: We can only advise you to persevere 
with scraping and benzine ; the wax must oome to an 
end. 

J. M. asks if there is anything that will 
soften buckhorn or bone so that it can be readily cut and 
carved, becoming solid alter it is dried. Answer: Im 
merse the horn or bone in cool dilute hydrochloric acid, 
until the earthy matter is dissolved. The bone will 
thus be rendered transparent, flexible and elastic, and 
will dry hard. 

J. W. B. asks : When is the ■ sun on the 
meridian? Answer: When shadows are shortest. See 
Gillespie's " Land Surveying," pp. 190-192. 

W. J. asks : In making artificial fibrin, do 
you separate the white from the yolk of the eggs ? An- 
swer: Break the raw eggs, one by one, Into a dish con- 
taining cold water and let them remain for twelve 
hours. Then carefully remove them, one by one, and 
place In boiling water for two or three minutes, or 
longer, asdesired. 

E. N. C. says: Suppose you have a small 
amount of power to drive a saw mill, the majority of 
the timber being rather small, but occasionally there is 
a large stick ; which would be the best, a 52 inch or a 42 
inch saw, with 15 inch top saw ? The 15 inch is to run 
only when the 42 inch is not large enough. Answer: 
We should prefer the 42 inch saw. 

W. L.M.— The pressure of the wind at 15 
miles per hour is 1 lb. 2 oz. per square foot. At 20 miles 
per hour, 2 lbs. 

W. S. asks: 1. Huw do you determine the 
size of an air chamber, diameter of valves and amount 
of lift for a force pump? 2. How do you obtain the 
length of lever and throw of eccentric for a rotary 
valve? How do you obtain the diameter of a steam 
chest? Answer: It would require too much space to 
answer these inquiries in this column. Consult some 
standard work on the subject. 

E, F. R. says : I have made brass lacquers 
according to various recipes which I have seen in your 
"Answers to Correspondents, "and applied them in the 
manner described ; but the work has a daubed look, and 
the lacquer will not adhere evenly. I have tried it at 
all temperatures. Dipping gives no better success. 
Does it require great practice to do it nicely ? Or does 
it depend on the manner in which the brass is finished 9 
Should It be very smooth or slightly rough? Answer: 
Polish your brass as smooth and bright as possible, and 
apply with a fine brush, the folio wing lacquer ; Seed lac 
3 ozs., turmeric 1 oz., dragon's blood % oz., rectified 
spirit 1 pint! digest for a week, frequently shaking 
then decant the clear portion. 

W. W. P. says: 1. A ball is set in motion, 
and immediately thereafter everything is annihilated 
except the ball ; will the ball stop or move on forever ? 
2. What is the best definition of inertia? Answers: 1. 
In the Impossible case mentioned, the ball would con- 
tinue to move with the velocity and direction (if these 
can be conceived of, in this connection) that it had at 
the time of the general annihilation. 2. Inertia is a 
body's incapacity to change its state of rest or motion 
without the application of some external force. 

E. W. asks : What will take grease out of 
sheep skins ? Answer : Try bisulphide of carbon, 

J. W. C. asks: 1. Is a vein or pocket of 
lignite (brown coal) any indication of coal below or in 
the coal formation? 3. What book is best for an ama- 
teur mineralogist to study? Answers: 1. We should 
say not. Lignite is usually found in alluvial earths, or 
connected with rocks of the more recent formations; 
while coal, strictly so called, appears to be of the same 
age as the older secondary rocks, or immediately to fol- 
low them. Anthracite coal most frequently occurs in 
primitive or transition rocks. 2. Dana's *' Mineralogy' 
is a standard work. 

S. C. C. asks : Is there any chemical solu- 
tion which will renew the color of the ink in an old and 
faded manuscript? It should be colorless itself, lest it 
should stain the paper. Answer: Try the application 
of a solution of nut galls with a soft sponge or rag to 
the writing, or damp with a strong solution of yellow 
prussiate of potash. The latter will turn the ink blue 



' 1873 SCIENTIFIC AMERICAN, INC 



220 



^timfflit jtatttaiL 



[October 4, 1873. 



H. H. J. says : I have been studying upon 
a harvester to reap and thrash the grain as it runs, leav- 
ing the straw on the ground and delivering the grain to 
a proper receptacle ; but I am told that the idea is not 
new. One man told me that such harvesters are used in 
California, but it takes 25 horses to run them. What is 
the reason that such a machine is not in general use? 
2. Can a chemist ascertain by a quantity of scum on the 
water, whether it comes from any mineral or not? 3. 
Wherein the United States is manganese found? An- 
swers: 1. The reason such a machine as you speak of 
has not come into general use is probably either on ac- 
count of the expense attending its employment, or its 
not being adequate to the work required, on account of 
a want of simplicity or easy derangement of parts. 2. 
He can. 3. Oxide of manganese is found in the United 
States in Vermont and Massachusetts. 

W. F. S. asks: Will a ball fired from a 
rifle rise above a horizontal line drawn through the cen- 
ter of the barrel, or will it continue on a direct line ? In 
neither case is the rifle elevated. Answer: The ball will 
follow neither of the paths mentioned, but will describe 
a curve, continually falling under the influence of grav- 
ity. 

D. & W. say : A reservoir at a certain hight 
has a pipe leading from it, which pipe has a stopcock at 
its end. Is the pressure on each square inch of the pipe 
the same, whether the cock be open, allowing the water 
to flow, or shut, cutting off the water ? If not, why not? 
No account is to be taken of the coup demarteau caused 
by closing the cock. Answer: The pressure will be dif- 
ferent in the two cases, for the reason that when the 
water is in motion some of the pressure is required to 
overcome friction. 

C. E. A. asks for the modus operandi of 
raising a number to a fractional power without the use 
of logarithms. For example, raise 2 to thepowerof 3 r %, 
Answer : Raise the number to the power indicated by 
the numerator of the fractional index, and extract the 
root indicated by the denominator. In the example 
given, you should take the tenth root of the thirty-sixth 
power of 2. 

J. B. P. asks what is asbestos, and what is 
its original formation? Answer: Asbestos is a mineral 
substance. It is a silicate of magnesia. It is composed 
of the three elementary substances, silicon, magnesium 
and oxygen. 

G-. R. B. asks: What should be mixed with 
ground asbestos to keep it from being blown out of 
stuffing boxes when used for packing? Will oil or tal- 
low do ? Answer : Try plenty of tallow. 

W. S. A. asks: Would a balloon filled with 
smoke rise? Answer: Smoke really consists of fine 
particles of unconsumed carbon, which are elevated in 
the atmosphere by the warm current of air or gases from 
combustion in which they are suspended. These par- 
ticles of carbon, however, after the air surrounding 
them has cooled, or after they have drifted into a cool- 
er atmosphere, ultimately fall to the earth. The term 
smoke, though, as generally understood and as you evi- 
dently regard it, embraces both the unconsumed carbon 
and the surrounding hot air gassous media. This would 
raise a balloon a certain hight until the hot air, etc., fill- 
ing it, fell to the temperature of the surrounding air, 
when the balloon would fall. 

S. asks : From 900 gallons liquor at 15°, how 
much evaporates at 225°, at 30° and at 36°? Answer: 
The question does not give sufficient data f oran explicit 
answer. What is the alcoholic strength of the liquor, 
that is, what percentage of alcohol does it contain, and 
does the writer refer to Fahrenheit's or the centigrade 
scale ? 

C. M. asks for a recipe for removing print- 
ers' ink from paper. Answer: Printer's ink consists of 
a mixture of linseed oil and lamp black, a kind of very 
finely divided carbon. Thereisno solventforthecarbon, 
but the dried oxydized oil might be removed to some ex- 
tent by sulphide of carbon or ether, and with it some 
carbonmight also be washed away. On the large scale, 
when old paper stock is worked up forthe manufacture 
paper, the ink is removed in the process of bleaching, 
where the pulp is exposed in a vat to the action of 
chloride of lime. Tne removal of the carbon of the ink 
in this process is due to mechanical not to chemical, 
action. The carbon is not bleached by the chlorine, but 
the severe mechanical operations through which the 
material is passed, as pulping, washing, etc., serve to 
wash away and obliterate all traces of the carbon of the 
ink. Onthesmall scale, as removing the ink from a 
printed page, the only effective way is by scraping with 
a sharp knife. 

W. P. H. says : In coating friction match 
ignitors with emery, put on with varnish, the latter does 
not hold the emery on to the tin firmly, and it does not 
harden. Can I use any other preparation instead of 
varnish, or can I put something into the varnish that 
will cause it to dry quickly? Answer: Your varnish 
probably does not contain a sufficient amount of spirits 
of turpentine or other dryer, or it is otherwise improp- 
erly prepared. Use a spirit varnish, consisting of shel- 
lac, broken fine, and yellow resin, each 1^ lbs., rectified 
spirit 2 gallons ; or shellac 8 cz., alcohol 1 quart; digest 
in close vessel in warm place 3 or 4 days, then decant 
and strain. You can try a strong solution of glue, ap- 
plied to the metal with a brush, like a varnish, dusting 
the emery over the surface of the glue while still hot. 

A. says : The following question has arisen : 
A stood within three feet of a window trying to get the 
focal length of a watchmaker's eye glass, by forming 
the image of the window on a piece of paper and meas- 
uring the distance from the paper to the glass, assuming 
that to be the focal length. B, who was standing by, 
said : '• Go farther back from the window ; an object so 
close as the window is no fair test." A insisted that it 
made no difference ; that a four inch lenB would show 
the image at four inches from the lens, no matter how 
nearor remote the object. The following statement 
was drawn up at the time ; " The nearness or distance of 
an object from the lens does not vary the focus, that is, 
the image formed by the lens is constantly at the same 
distance from the lens, no matter what the distance of 
the object." B contended that the focus receded as the 
object advanced ; or that the focus for near objects 
would be fartherfrom the lens than for distant ones; 
and that the test to get at the rated focus of a lens was 
with parallel rays. Which was right, A or B? Answer: 
B was right. The solar focus would be practically the 
focus for parallel rays of the lens mentioned. 

S. H. S. asks : 1. If green hams are put into 
a tank tilled with brine (ham pickle) and a strong pres- 
sure put on the brine, will the meat take up the brine 
and cure faster than if there were no pressure? Will 
the brine be forced into the meat? 2. Are there any 
methods of curing hog meat in pickle, other than 
the one now used, namely, brine made of water, salt, 
saltpeter, molasses and saleratus? 3. Will honey mix 
with above brine and not be deleterious to same ? 4. 



Can a flavoring be added to such a pickle, as lemon, 
vanilla, orange, etc.? Answers: 1. The brine will be 
forced into the meat at a greater or less depth, accord- 
ing to the pressure. 2. There are various recipes for 
pickle. The following is said to give a fine red color 
and superior flavor to ham : Bay salt, 3 lbs., saltpeter 
%% ozs., moist sugar 1 lb. , allspice and black pepper, of 
each, bruised, 1 oz., water 9 pints ; simmer together in 
clean covered iron or enameled vessel 7 or 8 minutes ; 
when cool, remove scum and pour it over the hams. 3 
and 4. Yes. 

W. M. R. says, in relation to the idea pub- 
lished on page 132 of ourcurrent volume : Applying a 30 
inch magnifier to a telescopic imageis a good thought. 
I once looked at the image of my Gregorian with a spy 
glass, and saw things on the moon. I could not hold it 
still, but I wished that Icould put them togetherproper- 
ly. Answer: The ordinary compound microscope is 
" under-corrected" for use as an eyepiece, and must be 
specially made forthe purpose. The small telescope lb 
used for viewing the spectrum of the sun's chromo- 
sphere. The combination of collimator, prisms, and 
small telescope is attached to two parallel balance rods, 
one on each side of the large telescope. 

H. G. says : Our power is a turbine wheel ; 
and with the head and fall, we have, according to the 
makers' estimate, about 15 horse power. There are 2 
lengths of shafting, each 40 feet, connected by 2 feet bevel 
gears, and at the extreme end of the said shaft, 80 feet 
from the wheel, the greatest amount of work is required 
of it. Upon the machine driven is a 5 feet drum, and 
thia is connected with the main shaft by a 10 Inch belt 
running over a 20inch pulley. We use a tightener to 
keep the belt down. The distancefrom center to cen- 
ter of puhey and drum is 11 feet. There are eight jour- 
nals or bearings in the entire shafting. When there is 
nothing to drive but the machine, what amount of 
power do I get, and do I not lose power by using the 
tightener? Answer: We could not answer this ques- 
tion without more data. It ordinarily takes some power 
to drive a tightener ; but as it prevents the belt from 
slipping, there is a gain of useful effect. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

E. D. L.— The mineral specimen you send is apparent- 
ly antimony. 

V. E. H.— Beryl, a mineral composed of silica, alumina 
and glucina, and allied in composition to the emerald. 

W. F. S.—Selenlte, a transparent variety of gypijum. 

E. W. T.— Pyrites in ferruginous quartz. 

W. K. S.— ^Chrysocolla, a silicate of copper. 

C. G.— Sandstone with the imprint of some fossil ani- 
mal, or perhaps a vegetable nut. 

G. W. S.— One is charcoal and the other pyrites. 

T. B. J.— Ferruginous quartz. 

A. G.— The green mineral occurring in spots in the 
specimen you send resembles malachite, a carbonate of 
copper. 

G. A. F.— Your specimen of limestone is hard and com- 
pact enough for lithographic stone. 

R. T.— Iron pyrites, only of value when found in large 
quantities. 

L. M. L.— The mineral is sulphide of zinc or blende, a 
valuable ore of zinc. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Indelible Pencils. By R. B. F. 

On Meteorology. By E. J. M., Jr. 

On the Million Dollar Telescope. By 
J. H. S., and by J. S. P. 

On the Cumberland Gap Cave. By A. L. S. 

On the Bursting .Strain on a Balloon. By 
T. W. B. 

On Steel and Quill Pens. By W. V. R. 

On the Compass on Board an Iron Ship 
By J. S. 

On Lunar Acceleration. By J. H. 

On Down Draft in Stoves. By C. W. 

Also enquiries from the following : 
A. E.-A. K.-E. M. D.— N. P. S.-D. M. B.— W. P.H. 
-W. S. B.— R.B. G-— W. S. & H.— H. W. P.- J. C— 
T. A. S.-J. B. E.— G. H. H. 

Correspondents who write toaskthe address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amountsufficientto cover the coat of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiriefi. 

Correspondents in different parts of the country ask : 
Where can I obtain sulphuret of sodium ? Who makes 
steam road carriages ? Who builds really economical 
coal-burning portable engines? Where can I obtain 
Mushet steel ? Who makes the best piston for steam en- 
gines ? Where can I obtain a lathe for turning axe and 
broom handles? Is there a successful machine for sep- 
arating pebbles or gravel from clay for brickmaking? 
Who makes steam engines at a cost of $20.00 each and 
under ? Makers of the above articles will probably pro- 
mote their interests by advertising, in reply, in the 
Scientific American. 



[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED FOR THE WEEK ENDING 

September 2, 1873, 

AND BACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Air compresser, H. P. Fairfield 142,452 

Auger handle , F. B. Pease 148,410 

Axle and thimble skein, A. Kessberger 142,344 

Axle, wagon, G. A. Bolser 142,368 

Bale tie, cotton, W. J. Orr - 142,505 

Bale tie, cotton, H. D. Starr 142,527 

Basket, H. E. Jones 143,343 

Basket, grain, H, E.Jones 142,341 



Basket, grain, H. E.Jones 142,342 

Battery, galvanic, A. L. Nolf 142,502 

Bed bottom, spring, C. H. Dunks 142,317 

Bed bottom, spring, Hill & Van Valkenburg 142,391 

Bee hive, Walton & Cunningham 142,537 

Beer, preserving, A. Adametz 142,428 

Bell door, W.M. Preston 142,412 

Billiard table cushion, J. E. Came 142,435 

Blind slat fastener, T. G. Springer 142,526 

Boat detaching device, W. F. Morgan 142,496 

Boiler, agricultural, C. M. Cloud 142,326 

Boiler, steam, Douglass & Brown 142,330 

Boiler, wash, E. Schofleld 142.518 

Bolt and rod cutter, H. Schmidt 142,354 

Boot, West & Lee , 142,424 

Boot crimping block, Bordner & Sullivan 142,369 

Boot and shoe insole, J. Gascoigne 142,332 

Boot and shoe last, P.Ware, Jr 142,539 

Boot soles, channeling, M. Wesson (r) 5,561 

Boot soles, etc., skiving, E. B. Pierce 142,507 

Boot uppers, crimping, A. Knowlton 142,402 

Boots and shoes, P. Ware, Jr 142,538 

Boring and drilling, J. J. Sheridan 142,416 

Brick machine, P. K. Dederick 142,375 

Bridge, J. B. Eads 142,378 

Bridge foundation, iron, J. B. Eads 142,382 

Bridge, iron, J. B. Eads 142,379 

Bridge, iron, J. B. Eads 142,880 

Bridge, iron, J. B.Eads 142,381 

Bucket, butter, Gilberds & Harris 142,456 

Building block, T. Hyatt 142,475 

Building, fireproof , J. H. Walker 142,422 

Buildings, wall for, T. Hyatt 142,474 

Burner for heating, gas, J. Van 142,360 

Can, fruit, M. O'Conner 142,503 

Car coupling, F. E. Howard 142,395 

Car coupling, H. E. Lowrie 142,487 

Car coupling, A. Middleton, Jr 142,492 

Car propeller, J. Day 142,443 

Car body bolster, A.Ward (r) 5,56° 

Cars by air, propulsion of, W. H. H.Bowers 142,433 

Carbureter, J. F. & G. E. Lockwood 142,545 

Carbureting, etc., gas, T. G. Springer 142,525 

Card for social games, West & Lee 142,423 

Carpet, manufacture of, H. A. Clark 142,439 

Carriage, G.K.Tichenor 142,531 

Carriage, steam, J. Grantham 142,459 

Chair and secretary, G. C . Taylor 142,418 

Chest protector, etc., Austin & McMurphy 142,366 

Cisterns, device for building, J. Kruger 142,345 

Coal breaker, B. A. Wilder 142,426 

Cock, regulating, Sell & Brooks 142,521 

Cock, stop, Regester &Bowen 142,350 

Combing tampico and bristles, etc., G. Willett... 142,427 

Corpse cooler, J.Hoffman 142,393 

Corpse cooler, F. N. Troll 142,533 

Cultivator, cotton, E.H.Nelson 142,501 

Doors, air cushion for, J. Wetmore 142,540 

Doors, weather guard for, C. A. Wood 142.542 

Doubling and twisting, Cockcroft & Ackroyd 142,374 

Drawing frame top roll, H. T. Potter 142,509 

Dredge, salt and pepper, D. C. Ripley 142,351 

Drill, ratchet, T. J.Sloan 142,356 

Envelope, letter, J. D. McAnulty 142,405 

Ferrule, Green & Bod well 142,461 

Fertilizer distributer, M. W.Faublon 142,454 

File, H. Disston 142,445 

File and binder, paper, L. P. Keech 142,546 

Fire arm, revolving, B. K. Dorwart 142,376 

Fire arm, breech loading, D. Hug 142,396 

Fire extinguisher, chemical, A. E. Hughes 142,340 

Fire place grate, J. L. Runyan 142,511 

Flower, artificial, C. A. Schaller 142,353 

Furnace, air Heating, J. M. Wilson 142,363 

Furnace, blast and cupola, F. Lawrence 142,482 

Furnace, oil burning, F. Hungerf ord 142,468 

Furnace, etc., iron smelting, S. W.Harris 142,464 

Furnace, cinder plate, blast, S. W.Harris 142,463 

Gage, siding, J. Eaton 142,449 

Garments, etc., ironing, R. B. Sanson 142,516 

Gas, illuminating, W. H. St. John 142,358 

Gas tar, burning, A. Smith 142,367 

Gate, hanging, E. Secor 142,522 

Generator, steam, W. P. Trowbridge 142,534 

Governor cut-off gear, H. H. Meyer 142,491 

Grate bar, R. A. Hutchinson 142,471 

Hair wash, fi. Travis 142,532 

Harness maker's clamp, D. Elghme 142,384 

Harness, check hook for, A. V. Sargeant 142,415 

Harvester binder attachment, J. H. Garnhart 142,331 

Harvester cutter, W. E. Shoales 142,417 

Harvester rake, J. B. McMillan 142,490 

Harvester reel, C. F. Goddard 142,389 

Heater anil bletwer, W. M. Jackson 142,391 

Heating air, J. A. Morrell 142,497 

Hinge, spring, W. Hoar 142,892 

Horseshoe nails, J. C. Paige 142,506 

Horseshoe nails, finishing, R. Ross 142,352 

Horseshoe nails, making, A. H. Caryl 142,437 

Hose coupling, G. S. Goble 142,388 

Indicator, high and low water, G. Walton 142,536 

Inking apparatus, G. P. Gordon 142,457 

Irrigation, subterrranean, W. H. Pugh 142,413 

Jack, lifting, D.Putnam 14-2,510 

Joiner, universal, E. Passe' 142,348 

Journals to rollers, attaching, G. M. Amsden 142,364 

Knitting machine set-up, H. L. Arnold '142,429 

Knob, door, H. H. Elwell 142,451 

Ladder, fire escape, W. W. Parsons 142,409 

Ladder, fireman's, P. Porter 142,349 

Lamp,Blaisdell& Young 142,432 

Lamp, J. C. Wharton 142,425 

Lamp extinguisher, Pike & Graham 142,508 

Lamp, street, H. Nahe 142.500 

Lantern, decorative, C. C. E. Schwartz 142,520 

Lath boltingmachine, J. C. Mclntyre 142,489 

Lead, white, M. Tolle 142.419 

Lemon squeezer, E. M. Sammis 142,414 

Lock, F. Gorris 142,335 

Lock, permutation, E. Stock well 142,529 

Loom, shuttle, J. Brown 142,373 

Loom stopping mechanism, L. J. Knowles 142,401 

Lounge, hammock, J. C. Craft 142,329 

Lubricator, steam, R. A. Filkins 142,385 

Lumber, preserving and drying, J.Oliver 142,347 

Map, dissected, C. J. Higgins 142,338 

Mechanical movement, J. Armstrong 142,365 

Medical compound, M. P. Munder 142,499 

Medical compound, S. E. Paddock 142,408 

Metal working machine, G. L.Jones 142,398 

Meter for liquids, etc., 3. J. Greenough 142,336 

Mill, smut, J. Hinzey 142,465 

Mop head, J. Davis 142,328 

Nasal respirator, B. W. James 142,477 

Nozzle for drawing liquor, F. C.Edwards... 142,388 

Nuts, tapping, S, W. Putnam, Jr 142,511 

Oils, distilling heavy, H. Ryder 142,515 

Ore washers, gudgeon for, S. Thomas 142,530 

Organ, reed, W. J.Kent 142,399 

Paddle wheel, I. Atkins 142,322 

Pavement, concrete, G. W^Dean — . , 142,444 



Pen wiper, J. H. Kidder 142,4g 

Piano truck, C. A. French 142,386 

Picture and card exhibitor, B. F. Bostian 142.370 

Pipe, cement lined, M. Stephens 142,528 

Pipe, manufacture of, G. L. Eagan 142,448 

Pipes, thawing ice from, O. R.Mason 142,488 

Planing machine, W. H. Gray 142,460 

Planing machine, F. B. Miles 142,493 

Planing machine, J. Miller 142,495 

Planter.cotton, O. L. Slater 142,355 

Pocket books, clasp for, J. F. Dubber 142,477 

Press, cotton, M. M. Scherer 142,517 

Press, fruit and lard, W. H. Davis 142,329 

Printer's rule, C. Reuter 142,512 

Printing on solid surfaces, etc., A.Wilbaux 142,541 

Projectile, J. C. Hope 142,394 

Pump andcondenser, steam air, S. Gibbons 142,338 

Pump strainer, S. J. Chapman 142,438 

Punching machine, J. M. Laughlin 142,403 

Punching, dies for, R. J. Mutlin 142,407 

Quilting frame, G. Phillips 142,411 

Railroad gate, E. Houts 142,46 

Railroad rail chair, L.B.Tyng 142,859 

Refrigerator, F. W. Hunt 142,469 

Regulator, heat, H. Boyle 142,371 

Rivet setting machine, M. D. Brooks 142,434 

Roofing, illuminating, T.Hyatt 142,473 

Roofing, illuminating, T. Hyatt 142,472 

Rolling round tapered bars, C. F. Brown 142,372 

Rudder for vessels, J. B. Baptist a 142,367 

Sad iron, shield for, J. Gleason 142,334 

Salt, etc., evaporating, L. R. Cornell 142,440 

Safe, fireproof, T. Hyatt 142,476 

Sash fastener, G. W, Bishop 142,431 

Sash holder, R. B. Hugunin, (r) 5,559 

Saw tooth gage, C. E. Grandy 142,390 

Sawing clapboards, H. A. Holmes 142,339 

Sawing machine, scroll, E. A. Walker 142,361 

Sewing machine, C. S. C ashman 142,44s 

Sewing machine hemmer, L. Schultz 142,519 

Sewing machine threader, C. T. Beardsley 142,430 

Sewing machine ruffler, CM. Wool worth 142,543 

Sewing machine embroiderer, A. W. Johnson 142,478 

Sewing machines, operating, E. Wright 142,544 

Sewing machine cloth plate, R. L. Leech 142,404 

Shade fixture, S. Hartshorn, (r) 5,558 

Shaft, operating, F. B. Miles 142,494 

Ships, etc., joint for Iron, D. E. Merrick 142,406 

Shuttle box mechanism, G. Crompton 142,441 

Soda fountains, draft for, R. R. Robbins 142,513 

Speed, regulating, L. H. Olmsted 142,504 

Stone, securing letters to, J. Vennall 142,421 

Stove, cooking, H. A. Hummer 142,467 

Stove oven, C. O.Line 142,483 

Sugar, granulating, J. A. Morrell 142,498 

Suppository mold, P. I. Spenzer 142,524 

Tablet, etc., non-conducting, H. L. Palmer, (r) 5,562 

Telegraph apparatus, G. Little 142,486 

Telegraph perforator, G. Little 142,485 

Telegraph transmitter, etc., G. Little 142,484 

Thrashing machine, A. G. Hagerstrom 142,462 

Tire upsetting machine, R. Gibbs 142,458 

Tournure, A. W. Thomas, (r) 5,563 

Trap, animal, J.M.Wilkinson 142,362 

Trap, steam, J. H. Blessing 143,323 

Truss, J. F. Groves, 143,337 

Valve guide, R. J. Gouldi 142,458 

Valve balance, safety, V. F. Lassoe 142,481 

Vehicle spring, H.Bowles , 143,325 

Vise, J.Hunt 142,470 

Wardrobe, table, etc., W. Getchell 142,387 

Washing machine, J. Q. A. Smith 142,523 

Washing machine, G. S. Walker 142,535 

Whip socket, C.Lang 142,346 

Windmill, A. T. Boon 142,324 

WindmilLG. A. Carter.. 112,436 

Windmill, M. J. Kauffmann 142,479 

Windmill, O. B. Knapp 142,400 

Window sash, making, J. Travers 142,420 

Wire fabric, W. C. Edge 142,450 

Wood filling compound, J. B. DIttenhaver 142,446 

Wood preserving compound, L. S, Fales 142,453 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and arenow pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
26,339.— Water Wheel.-^J. P. Collins. Nov. 19. 
26,401.— Defecating Sugar.— N. P. B rashear. Nov. 19. 

EXTENSIONS GRANTED. 

25,289.— Elastic hose Tubing— John C. Boyd. 
25,343.— Stove.-E. M. Manigle. 
25,344.— Wieing Joints.— A. C. Mason. 
25,373.— Papee Box Machine.— S. B. Terry. 

DESIGNS PATENTED. 

6,832.— Tailoe's Goose.— J. Hargrave, Cincinnati, O. 
6,833.— Fabeio.—C. H. Landenberger, Philadelphia, Pa. 
6,834.— Chaie Feame.— J. H. Travis, Charlestown, Mass. 
6,335 to 6,864.— Shawls— F. Wink, Philadelphia, Pa. 
6,865 & 6,866— Caepets.— J. Crabtree, Philadelphia, Pa. 
6,867.— Escutcheon Plate.— W .Gorman, New Britain, Ct. 
6,868— Toy Rail Cab— W. A. Harwood, Brooklyn, N.Y. 
6,869.— Cape.— M. Landenberger.Philadelphia, Pa. 
6,870.— Vails.— S. M. Meyenberg et ah, Paterson, N. J. 
6,871- Oil Cloth— C. T. Meyer et ah, Bergen, N. J. 
6,872— CAN.-H.G.Shook,New York city. 
6,873.— Belt Buckle. —J. E.Smith, Waterbury, Conn. 

TRADE MARKS REGISTERED. 

1,430.— Pencils.— American Lead Pencil Co., N. Y. city. 

1,431.— Haie Peepaeation.— M. T. Clackner, Baltimore. 

1,432 & 1,433.— Fertilizers.— Dugdale & Co., Baltimore. 

1,434.— Men's Furnishing Goods.— Fisk & Co., N.Y. city. 

1,435 & 1,436— Steam Packing, etc.— J. Glanding & Co., 
Philadelphia, Pa. 

1,437.— Axle Grease.— Palm Oil Axle Grease Co. .Charles- 
ton, S. C. 

1,438— Brushes— C. C. Thum, Philadelphia, Pa. 

1,439.— White Lead— Beymer & Co., -Pittsburgh, Pa. 

1,440.— Fertilizer.— G. Dugdale & Co., Baltimore, Md. 

1,441.— Cleaning Powdee.— Wright & Co., Keene, N. H. 

SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark $25 

On filing each application for a Patent (17 years)... $15 

On issuing each original Patent $20 

On appeal to Examiners-in-Chief $10 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent.... $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (3J^ years) $10 

On an application for Design (7 years) $15 

On an application for Design (14 years) $30 



© 1873 SCIENTIFIC AMERICAN, INC 



October 4, 1873.] 



$f tmtiivc ^mtimu. 



221 



%imtils$mmU. 



BATES OP ADVERTISING. 
Back Page ... . - - - $1.00 a line. 
Inside Page ------ 75 cents a line. 

<smay head advertisements at the same rate per 
line, by measurement, as the letter-press. 



BAIRD'S 




MR PRACTICAL MEN. 

WATSON'S 

Practice of Machinists & Kites. 

The Modern Practice of American'Machinists 
and Engineers: Including the Construction, Applica- 
tion, and Use of Drills, Lathe Tools, Cutters tor Bor- 
ing Cylinders, and Hollow Work Generally, with the 
most Economical Speed for the same; the Results ver- 
ified by Actual Practice at the Lathe, the Vise, and on 
the Floor. Together with Workshop Management, 
Economy of Manufacture, the Steam Engine, Boilers. 
Geais. Belting, etc., etc. By Egbert P. Watson, late of 
the "Scientific American." Illustrated by eighty -six 

engravlngB. In one volume, 12m o — . $2.50 

B3T" By mail free of postage. 

FAIBBAIBN'S 

PRINCIPLES OF MECHANISM. 

The Principles of Mechanism and Machinery 
of Transmission : Comprising the Principles of Mech- 
anism, Wneels, and Pulleys, Strength ana Proportions 
of Shafts, Couplings of Shafts, ana Engaging and Dis- 
engaging Gear. By Wm. Fairbairn, Esq , C.E., LL.D., 
F.R.S..F.G.S Corresponding Member of the National 
Institute of France, and of the Roval Academy of 
Turin; Chevalier of the Legion of Honor, etc., etc. 
Beautifully illustrated by over 150 wood cuts $2 50 

IW The above, or any of my Books, sent by mail, 
tree of postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTI- 
CAL AND SCIENTIFIC BOOKS-96 pages, tivo.-sent 
free to any one who will furnish his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



Escape from Death. 

The Knife and Strangulation— How D. W. 
Sawyer was Saved. 

To the Editor of the Sun : 

I was afflicted for over thirty years with rupture. I 
twice endured the anguish and danger of inflamed and 
strangulated hernia, and once wassubjected to the criti- 
cal operation of the knife. But having found permanent 
relief in Dr. Sherman's method of cure, I feel most 
happy in makinar it known to others unfortunately rup- 
tured. I had been in correspondence with the doctor 
tor some three years, intending to go to see him at his 
office, 697 Broadway, ^ew York, to obtain his treatment, 
but fortunately for me his visit to San Francisco last 
year saved me the time and expense of that long jour- 
ney. Iapplied to him, received his treatment, and the 
result has been that I have been restored to the most 
perfect health. 

And now, with my experience in regard to trusses and 
rupture, I feel it my duty to humanity to recommend 
Dr. Sherman's system of treatment to every one who 
hopes for a sound body. D. W. Sawyeb. 

West Point, Calaveras co., Cal., Aug. 20, 1873. 

Mr. Sawyer is an old subscriber of ours, and we con- 
gratulate him on his success, rupture being the most 
dreadful of all afflictions.— Editors Sun. 

The afflicted can consult Dr. Sherman at his office, 697 
Broadway. His book on rupture, containing valuable 
information, mailedf or 10 cents. 



NOTICE TO ENGINEERS, INVENTORS, 
and others.— The Commission appointed by the 
U. S. Government to inquire into the causes of Steam- 
boiler explosions, inorder to determine, by actual expe- 
riment, the best form and construction of Safety- Valves 
which s"iall operate automatically In relieving Steam- 
boilers from thepreBSure of steam, or, with certainty, 
automatically, prevent any increase of pressure above 
that at which the valve shall be set, hereby Invite per- 
sons claiming to have valves of superior efficiency to 
submit one to the Commission for examination and 
testing. 

All valves presented must have an area of exactly 
Five (5) square inches in their discharge openings, and 
the Jlange tor attaching to the boilsr, must be Eight (8) 
inches in diameter .Jiat face, without bolt holes. 

Valves to be sent (charges pre-paid) and communica- 
tions on the subject, addressed to the care of ADDISON 
LOW, Supervising Inspector, 23 Pine Street, New 
V/obk City, on or before October 10th, 1873. 



PATENT REVERSING VALVE & STEAM 
CHEST. N o Link-motion required for Locomotive, 
Marine or Hoisting Engines. &c, with other advantages. 
Rights for Sale . WM. GLEN, Leith, Ontario. 



AGENTS, $30. 



LLOYD'S new 
thirty dollar 
double maps for 1873 and 1874, are ready, and are to be 
given away gratis. Size of each map, 62x64 inches, 
mountedonEnglish cloth, exhibiting 1,000,000 names of 
cities, towns, villages, rivers, lakes, mountains, and 
streams. Both these great maps are to be given gratis 
to every housekeeper in America. These maps are the 
greatest ever made by Lloyd, who made all the maps 
used by General Grant during the war. Male and 
Female Agents wanted in every county, to whom we 
allow one dollar for every map distributed. Address 
with stamp tor answer, BOSTON ADVERTISER CO., 
29 Court Street, Boston, Mass. 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron "Working Ma 
Chlnery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS. Matteawan. S. T. and 118 Liberty St., New York . 



TIT T7H WROUGHT 
x x i- IRON 

Beams & Girders 



^i±ih union iron Mills, Pittsburgh, j/a. 
The attention or Englne*= 1 *a and Architects Is called 
to our Improved Wrought-irou Beams and i-Mrders Q>at- 
ented), in which the compound welds between the stem 
and flangee, which have proved so objectionable in the 
old mode of manufacturing, are entirely avoided, we are 

Prepared to furnish all sizes at terms as favorable as can 
eoDtainedelsewhere. For descriptive litLographaddress 
Carnegie. Kloman& Co, Union Iron Mills, Pittsburgh, Pa. 



T 
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M. MAYO'S PATENT BOLT CUTTER. 

Send for Illustrated Circular, Cincinnati, Ohio. 



BUNCHING 

r AND 

1 DROP PRESSES. 



For the Best and Cheap- 
est Address THE STILES 
& PARKER PRESS CO., 

MlDDLETOWN, CONN. 




Stationary and Portable Steam Engines and Boilers. 
Send for Circular. CLUTE BROTHERS & CO., Sche- 
nectady, N.T. 



Aluminium Mil Jewelry, 

THICKLY PLATED with 18 CARAT GOLD. 

Vest Chains, 18.50: Long Chains, J2.<i5; Ladies' Dress 
Rings, set wttk Lagoon diamonds, $4.50; Ladies' half 
suits, comprising Brooch[and Ear Rings, $2.75: Ladies' 
Bracelets, 1 pair, |3 50. 

Any of the above sent free by mail on receipt of price. 
Send stamp for illustrated catalogue. Address 

W. SAINT & CO., 223 Dock St., Philadelphia, Pa. 
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OOD-WORKING MACHINERY GEN- 

, . erally. Specialties, Woodworth Planersand Rich- 
ardson's Patent Improve. I Tenon Machines. 
Central, corner Union at., Worcester, Mass. 

WITHEBBT F.UGG & RICHARDSON. 



rsii/rsj^Ftous testj- h*\s/e: , 

N.r.BURNlHAM'S NEW TURBINE ' 

WKTERWHEEL 

TOBETHEBESTEVERINVENTED 



PAMPHLET. FREE , 



ADDRESS. yOPtxr. PA 



HARTFORD 

Steam Boiler 

INSPECTION INSURANCE CO. 

CAPITAL $500,000. 

ISSUES POLICIES OF INSURANCE, alter a careful 
nspection of the Boilers, covering all loss or damage to 

Boilers, BiMinp, and Macliiery, 

-ARISING FROM- 

STEAM BOILER EXPLOSIONS. 

The business of the Company includes all kinds of 

STEAM BOILERS, 

STATIONARY, MARINE, & LOCOMOTIVE. 

Full Information concerning the plan of the Company's 
operations can be obtained at the 

HOME OFFICE, in Hartford, Conn., 

or at any Agency. 

J. M. ALLEN, President. C. M. BEACH, Vice Pres 

J. B. PIERCE, Secretary. 

BOABD OF DIRECTORS: 

J. M. Allen President. 

Lucius J. Hendee President Mtn& Fire Ins. Co. 

F.W.Cheney Ass'tTreas. Cheney Bros. Silk Mfg. Co. 

John A. Butler Pres. Conn. River Banking Co. 

Charles M. Beach of Beach & Co. 

Daniel Phillips of Adams Express Co. 

G. M. Bartholomew Pres't American National Bank. 

R. "W. H. Jarvis Pres't Colt's Fire- Arms Mfg. Co. 

E. M. Reed Sup't Hartford & N. Haven Railroad. 

Hon. Chas. M.Pond Tres. State of Connecticut. 

T. O. Enders Sec. ^Etna Life Ins. Co. 

Leverett Brainard of Case, Lockwood & Co. 

GEN. WM. B. FRANKLIN. Vice Pres't Colt's Pat. Fire- 

Arms Man'f'g Co. 

Austin Dunham Pres. Willimanticiinen Co. 

Geo. Crompton Crompton Loom "Works-Worcester. 

Earl P. Mason Pres't Fro v. & Wor. R. R., Providence. 

Wm. Adamson. .of Baeder, Adamson & Co., Philadelphia. 

New York Office 239 Broadway. 

THEO. H. BABCOCK. Manager. 
R. K. McMURRAY, Inspector. 



VI ENNA 

PREMIUMS. 



THE WILSON SHUTTLE 
SEWING MACHINES 

Received the Grand 

PRIZE MEDAL 

AND MEDAL OF HONOR 

FOR THE 

BEST SEWING MACHINE, 

THEBESTMADESEWIHGMACHffiES, 

AND THREE 

Co-Operative Medals 

FOR 

The Best Made Set of 

Harness 

The Best Made Side Saddle, 

The Best Boot and Shoe 

Work, 

And the Best Samples ot 

Cloth Sewing. 



No other Sewing Machines received Prem- 
iums on their merits, which we will prove by 
evidence at our oflice, and that all reports re- 
lating to the contrary are false. 



Machines Soldon Easy Monthly Payments- 

SALESROOM: 

707 BROADWAY, NEW YOKK, 

And all other Cities in the United States. 



/""I LASS |>1\/rOULDS for Fruit Jars, Patent 
\JT Lamps, i_T_L Bottles, etc., made byRBROOKE, U 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Mater. 

QT Pabticular attehtion paid to MOULDS for 
INVENTORS. 



Machinery, 

Wood and Iron Working of every kind. I 
Rubber Belting. Emery wheels. Babbitt Met! 
GEO. PLACE & CO., 121 Champers St, N.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand In large quantities, furnished in any lengths up 
to 84 ft. AlsofPat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

U g 121 Chambers Street. New York. 



Sturtevant Blowers. 

Of every size and description, constantly on nand. 
GEORGE PLAGE & CO., 
121 Chambers Street, New York. 



PATENT PUNCHING 

SHEARING MACHINES. 

With all Modern Improvements, in formB adapted to eve- 

rv kind of work. Wabbanted Stjpeeiob toall othees. 

Presses adapted toall kinds of work in store readyfor 

Pm tfOSES G. WILDER. 121 Chambers St., New Tork 



Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND MILL MACHINERY, 

PuncheB and ShearB for heavy work-Fly Wheels, Shafts, 
Gears, Pulleys, and Special Castings, ftlow Prices. 
FARREL, FOUNDRY & MACHINE CO., 

MOSES G. WILDER, SELLING ASFHT, 
121 Chamoers Street, New York 



v< *» *CSAp"<1«y' Aprati -wanted! Ailcl»«i>e«o!«orttInBP«» 
» V 10 •?> a V pie, of elthenex, yonue or old, mal£« more money «t 
work foruulnilieir spare momenta or alHhe lime than at anything 



SHINGLE AND BARBEL MACHINERY.— 
Improved Law's Patent Shingle and Heading Mi- 
■ e, simplest and best in use. Also, Shingle Heading 
stave Jointers, Stave Equalizers, Heading PlanerB, 
ers, &c. AddresB TREVOR&Co, Lockport. N. Y. 



C LOWELL PATENT DOOR AND GATE 
I SPRING, worth ten of all others. Won't corrode 
or break. Ask the Hardware dealerB for it, or address 
Sole Manufacturer, JAS. H. WHITE, Newark N. J. 
Territory for Sale. 



STENCILHJi 

Stencils and Key Checks, with which young men are 
making from $5 to $30 a day. Send for catalogue and 
samples to S.M.SPENCER,117Hanover St.BoBton.MaBB. 



For cutting business 
Stencils.allsizes. Also 
outfits for Clothing 



N 



EW & IMPROVED PATTERNS.— MA- 

, CHINISTS' TOOLS— all sizes— at low prices. 

E. GOULD. 97 to 113 N.J R. R. Ave., Newark, N. J 



tflfflfO' SAFETY HOISTING 

U 1 ID Machinery. 

OTIS, BROS. & CO., 

NO. 348 BROADWAY NEW TORK. 



NEW YORK STEAM EN&IBE CO. 

MANUFACTURERS OF 

fflacMnists Tools 

OF ALL, DESCRIPTIONS, 

98 Chambers St. New York. 



Vi Samples sent by mall for 5U cts., that retail quick for 
tlO. R. L. WOLCOTT, 181 Chatham Square, New Tork. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self -oiling 
Saw Arbors, and other wood working machinery. 

' 91 Liberty street, N. T. ; 



S. A. WOODS, 
Send for Circulars. 



1 67 Sudbury street, Boston. 



WOODWORTH SURFACE PLANERS, 
$125. Planers and Matchers, »350. S. C. HILLS 
51 Courtlandt street New York. 



Pass This By 



If you are a fool or luna- 
tic, hut if you are sane 
anilwishto make money, 
address, Etjbeka Pobtable Table Co., St. Louis. 



FOR SALE— SHOP— New brick machine 
shop and foundry, 40x120 feet, tin roof ; all new ma- 
chinery, in a healthy, thriving town, surrounded with 
coal fields, and situated at the junction of two railroads, 
and a third in construction ; good reasons for selling. 
Address J. C. McCONNELL, 

Orville, Wayne Co.. Ohio. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



23 Adams st., Brooklyn. N. Y. 



"You ask WHY we can tvll First 
Class 7 Octave Piauoa tor $200? 
We answer— It costs less than $300 
|to make any $600 Piano sold 
'through Agents, all of whom make 
'IOO per ct. profit. We have 
'no Agents, but ship direct to fami- 
lies at Factory price, and warrant 
_ _ 6 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), usingf our Pianos, 
in 44 States and Territories. Please state where you saw 
this notice. 

U. S. Piano Co., 8 1 Broadway, N. Y. 




TJIOHARDSON, MERIAM & CO. 

XV Manufacturers of tne latest improved Patent Dan- 
els^ and Woodworth Planing Machines, Matching, Sash 
andmoldlng, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arhors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory. Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 



A TJ f\ C A Month to Lady Apents. Address Ellis 
^■nniv Manufacturing Co.. Waltham, Mass, 



PAGE'S Water FlameCoalLime Kiln, with 
coal or wood. No. 1 Soft White Lime ©r Cement, 
With use of water. CD. PAGE. Patentee.Rochester.N.Y. 



_PAXENT 
OLD ROLLES 
SHAFTING. 1 



The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer togage.tnanany other 
in use, renders it undoubtedly the most economical. We 
are also the Bole manufacturers of the Celebeated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS. 
Try street, 2d and 3d aveaues, Pittsburgh, Pa. 
190S. Canalst., Chicago. 

(^"Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ. Boston, Mass. 

GEO. PLACE & CO., 121 Chambers street, N. Y. 

PIERCE & WHALING, Milwaukee. Wis. 



MACHINM,!' 



NEW and ad-HAND.- 

Send for Circular. Chas.PLACE 
* CO. 60 Vesey st., New York. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known.more than 1,000 beingin 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence, Mass. 
Liberty St., New York. 



Andrew's Patents. 

Noiseless, Friction Grooved, or Geared Hoist- 

ers, suited to every want. 
Safety Store Elevators. Prevent Accident, 

Rope. Belt, and Engine break. 
Smoke- Burning Safety Boilers. 
Oscillating Engines, Double and Single, 1-2 to 

lOO-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallons 

Ser Minute, Best Pumps in the World, pass 
[ud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 
All Light, Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDREWS & BBO.. 
414 Water Street, New Tork. 




MOLDING, MORTISING 

TENONING & SHAPING 
MACHINES) 

l BAND SAWS, 
^> SCROLL SAWS, 

Hail & Matching 

* MACHINES, <fcc, 
Or For Railroad, Car, and Aqri 

:_j."J* CULTURAL SlIOPS, &C, 

B3?"Superior to any in use. 

J. A. FAY & CO. 

Cincinnati. Ohio. 




r pO FOUNDERIES, Factories, Eopewalks, 
JL &c.— For sale or lease, blocks of Lots.wlth'bulkhead 
waterfront. Low prlces.easy terms. S.B.SCHIEFFELIN, 
15 East 26th Street, New Tork. 



$425. 



Upright Engine and Tubular Boiler (4) Horse 
Power, with all Trimmings; also (10) Horse 
Power. Send for Circulars. 
Variety Iron Works Co., Cleveland, O. 



$72.00 EACH WEEK. 

Agents wanted everywhere. Buslnessstrictly legitimate. 
Particulars free. Address, J. Worth & Co.. St.Louls.Mo. 



FOR SALE — The right to manufacture and 
Sell the Patent Stave Grain Baskets In the States of 
Ohio, Pennsylvania, and New Tork. Said Baskets pro- 
tected by numerous patents issued to Horace C. Jones 
and others. G. I. BREWSTER, Appleton, Wis. 



Pattern & Branding JjEtters — SHARP, 
Flat or RoundiDg Surfaces— Large stock. PAVE- 
MENT Letters, suitable tor ARTIFICIAL STONE- 
WORK. VANDERBURGH, WELLS & CO., 

18 Dutch, cor. Fulton St.. New Tork 

HE HORTON LATHE CHUCK, from 4 
to 36 inches, with the new Patent Jaw. Address 
THE E. HORTON & SON CO., Windsor Locks, Ct. 



E 



NGINE LATHES FOR SALE. — One 

_»_-. 14K In. swine, iy, ft. bed, $200. One Fitchburg, 
15 in. swing, \Yz ft. bed, price $215. Both complete— used 
less than one year. Address A. F. CUSHMAN, Manu- 
facturer of Chucks, Hartford, Conn. 




RE i'N OLDS' 

Turbine Water 
Wheels. 

30 years' experience enables me 
to excel in Gearing Mills of all kinds, 
and furnishing them reliable, eco- 
nomical power. Scientific pamphlet 
free. GEO . TALLCOT, 96 Liberty 
Street, New Tor^. 



THE HYpRAULIG ROTARY GOVERNOR 

secures to Water Wheels exact speed under all possible 
conditions, whether simple or the most complex. Under 
extreme variations it operates the entire gate in ten sec- 
onds. Warranty unlimited. No pay till tested. 

JOHNS. ROGERS Treas., 19 John st Boston, Mass. 



(J>1 XAf) Yeaiiy made by Agents in their spare mo 
flUW mentsselling our32 new articles. Send 25c 
forsamples. C'l'gs free. Am. Novelty Co. 302B'way N.T 



AT rtft ■§■*» ORA P er month guaranteed 
<*»*W %nf ^i«#V sure to Agents every- 
where selling our new seven strand White Flatina 
Clothes Lines. Sells readily at every house. Samples 
free. Address the GibabdWibe Mills, Philadelphia, Pa. 



WHALEN TURBINE. No risks to purcnaser. 
Pamnhletsent free. Seth WHALEN.Ballston Spa, N. T. 



STEAM RECORDS!!! 

The Recording Steam Gage Co., 91 Liberty street.mate 
superior " Locomotive " and " vacuum " Gauges, En- 
gine Counters, an dare Sole Makers under " Edson's Pa- 
tents" of " Time and Pressure " Recording and "Alarm" 
Gauges . All work guaranteed. 



MILLING MACHINES. 

Universal and Plain— Gear and Cam Cutting, &c. 
Send for illustrated catalogue to 

BRAINARD MILLING MACH. CO. 

115 WaterSt. Boston 



Jin deui|etic CEtfindcr. 

®tefe grope unb ttjatigc Elaffe unfrer S3e> 
fcuiferung matrjert nrir Befonbers barauf 
jufmerffam, bag urtfre ^irma burd) iljre SSer- 
fctrtbung mtt Sffiaf^ingtort unb ben e«ro^ai)"(^en 
§au)3tftabten, Befonbere SBortljctle jur (Srtcm- 
gung Bon in- unb ausifinbifdjen 5patcnten 
Bietet. 

3eber (Srpnber, gleid)bief melcf,er SRattonoK- 
tat angefjorig, tft burd) bie ItBeraien $p<ttentge« 
Je§e ber SStreinigten <3taaten jum Spatentfdjufc 
fur grfinbungen beredjttgt. Unfre gtrma ift 
Bcreit, geftitfet oitf 26jafjrige@rfut)ning, beutfdje 
@rfinber jeber Beit ju beratfjen unb ju mafjigeti 
^reifen rafd) unb punftlit) *}Satente ju ertongen. 

Site Seutfcfje ©ectiou ift in ben §anben . 
ffitjiger bcutfdjer 3ngenienre, '.veidje in ber 
Office perfonlirfj mit Srfinbern uerfetjren 
tterben. 

2>er „Sdenti£c American" roirb in feinen 
©toaltcn bie Bebeutenberen Srfinbungen Be. 
ftoredjeit. 

Sorrefsonbenj er&eten unb prompt beant> 
roortet. 5pambfjlete in beutfdjer @&racf|e tuer» 
ben auf SBerlangen franco jugefanbt. 

2tbrefftre: 

SStttttt & go., 

„Scientific American" Patent Agentur, 
37 SBat* Slow, 

New Tork City- 



1 1 873 SCIENTIFIC AMERICAN, INC 



222 



msmwoL 



[October 4, 1873. 



§>&mnlnmmit 



A civertisements will be admitted on this page at the rate 0; 
$1.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 

The value ef the Scientific American as an advertising 
medium cannot be over-estimated, ttscirculation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the princip al libraries and reading-rooms oj 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
If it is worth 25 cents per line to advertise in apaper of 
three thousand circulation, it is worth $8.75 per line to 
advertise in one of forty-five thousand. 



Neariy 1000 Now in Use— We offer this 

Planer to 1 our customers, believing it to be the best for 
the price that can be found. It will plane thinner and 
thicker, plane more anddo it better than any other of Its 
weight and price, and, at the same time, less liable to get 
out of order. This planer is capable of earning itself, 
and paying the expense of running it, in from eight to 
ten days. It has met with merited success wherever it 
has been introduced, and never fails to give entire satis- 
faction. It will plane 5K inches thick, and down to less 
than k inch in thickness. Its extremely low price brings 
It within the reach of those of smaller means, and its 
email size (3x3 feet) adapts it to many small shops, 
where a large planer could not be used: and its sim- 
plicity renders it easy to be handled by the inexperi- 
enced. "We manufacture three sizes, 16, 20 and 24 inches 
wide. 

Ponv Planer* 




The above cut represents the small Buffalo Pony Planer 
with one feed roller, as Intended for, and commonly 
used to do, ordinary work. 
Speed of cutter head, 3,500 to 4,000. 

Price of 16 inch Planer $105.00 

u 20 " " 120.00 

24 " " 140.00 

For illustrated circulars, sent free, address GEORGE 
PARR, Manufacturer of Mechanics' Tools and Light 
Machinery, Buffalo, N. Y. 




CHAMPION SPRING MATTRESS— The 
latest and best improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
in market. Sold by all leading dealers. No stock com- 
plete without it. wholly composed of tenacious tem- 
pered steel springs, bo unl ted tiiat the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, orrolled up like a blanket. Both 
sides alike. Noframe.no wooden slats, no straps. May 
be usea on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mat cress. The 
regular sl2e double bed, 4 ft. 6 in. by 6 ft., contains 192 
steel upholstery springs and welgne only thirty 
lbs. More sprlngB tor your money In this bed than in any 
other. Warranted noiseless. Any Bizes made to order 
Send for pir.torial circular. Retail price of double bed, 
$13. Shipped, ty single bed or quantity, to all parU of 
the werld. Liberal discount to the trade. Agents want- 
ed. Champion Soring Mattress Co., Matters, 102 Cham- 
bers St.. cor. Chureb, New Vork. 



Photo-Engraving ^5q. 



( 62 Courtlandt Street. ) 

""" } —~w — d ,KTW TORS. 

BELIEF PJ 



J.. Bairn TIobaxt, Prut. 
John 0> lion*. Sun't, 




Tot Newspaper, Boole 

EnCTavcd in very^hard 

Mnaa of " 

OBAPU8, ETC/ - I'Jf'f 3 P roc 5> 

engraving. 

obtcs to j) 




.ustrations 

process, from all 

iitiuiNAL Demons, Fhoto- 

i-spects t&bMt superior to wood 

Ing 'siirfuco as nmo»tli as glass, and the 

■cut engravings. We guarantee ali-orti 

and sharp on either wet or dry paper, ant 

any kiiid o(7|fc«!j^liere type or wood cuU can be printed. 

for Manufacturers' Catalogues a Specialty. 
r Prfces average about HALF 11* usual rates far wood cut 
Hfif&hwtctL Circulars LVcc. Book of Specimens $1.00. 

The " Scientific American " useB our plates. 




PANT, Woonsocket, R. I. 



Emery Wheel Machinery 

for grinding Tools and Metals, gum- 
ming Saws .cleaning CaBtlngB,grind- 
ing Planer Knives perfectly straight 
— unequaled for the sterling quality 
of its material and workmanship, 
_ the durability of eve ry part. AddreBB 
r AMERICAN TWIST DRILL COM- 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— important for ah large Corporations 
and Manufacturing concerns— capaole of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat. Send for a Circular. J.E.BUERK, 

P. O. Box 1,057 Boston .Moss. 
N. B.— This detector is covered by two U. S. Patents, 
Parties using or Belling these Instruments without au- 
thority from me will be dealt w if »t according to law. 



The Pulsometer or Magic Pump. 

The simplest, most durable and effective 
steam pump now in use. Adapted to all 
situations and performs all the functions 
of a Bteam pump without its consequent 
wear and care. No machinery anout It. 
Nothing to wear out. Will pump gritty 
or muddy water without wearor iniuryto 
Its parts. It cannot get out of order. 

C. HENRY HALL & CO., 
20 Cortlandt Street, 
New York City. 




Machinist's Tools, 

EXTRA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. BTEBBLNS, Agent. 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

72 SUDBURY STRXTJT BOSTON, MASS. 
SEND FOR CATALOGUE. ILLUSTRATED WITH 4 O ENGRAVINGS. 
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Highest Premium (Medal) Awarded and Endorsed by Certificate from the AMERICAN 
INSTITUTE as " The Best Article in the market." -.wirrr: 
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The "ASBESTOS ROOFING" is a substantial and reliable material, which can be safely used in place 
of Tin, Slate, &c, on steep or flat roofs, in all climates. It Is manufactured in rolls ready for use, and can be 
cheaply transported and easily applied. Aibo, Manufacturer of 

ASBESTOS ROOF COATING AND CEMENT, ASBESTOS BOILER FELTING, SHEATHING 
FELTS, ASBESTOS BOARD AND PAPER, ASBESTOS, ASPHALTUM, &c. 
These materials are prepared ready for use, can be applied by any one, and are put up for shipment to all parts 
of the world. K3T" Send for Descriptive Pamphlets, Price-LiBts, &c. Liberal inducements to General Merchants 
and DealerB. 

These materials for Bale by -ry tit t a tt w 

KIRK WOOD & DUNKLEE, Chicago. U. ■ W • J U JH. Si b ■ 

CK & CO., St. Louis, Mo. . 87 MAIDEN LANE, NEW YORK, 

Patentee and Sole Manufacturer of 



RESOR ELBOW M'F'G CO., Cincinnati 
B. S. PARSONS, Galveston, Texas. 
FERINE & EDWARDS, San Francisco, Cal 



ASBESTOS ROOFING, Ao. 




Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. ; Silk, 
Tow, Oakum, Bagging, li ope, Flax, and Hemp Machinery. 
Agents fortheNewHaven Manufacturing Co.'sMachin- 
IstB' Tools; for JudBon's Governors and Stop-Valves: 
Sturtevant Blowers ; and Differential Pulley-Blocks. 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oi'ers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75—96 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. in the U.S., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS,108LlbertyBt.,N.Y. 



Working Models 

AndExperlmental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center St., N. Y. 



PORTLAND CEMENT, 

From the best London Manufacturers. For sale by 
JAMES BRA ND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for 25 cents 



IRON PLANERS, ENGINE LATHES 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and fin Ishlng. For sale low. For D escrip- 
tlon and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven. Conn. 
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UNIVERSAL JAW no 

DRILL CHUCK. Hi 

C . H . Reid's Patent, August 12, 187S. » 8 £ 

MoBt POWERFUL Chuck made. Holds drills from to %,%^a 

and by turning down shankB to %, will hold— without slip-<u .& 

ping in the most trying work— np to one Inch. Inclusive. Its*- £ rt 

actfonlB direct, quick and positive. Mechanical movement:: »« 

1b such that It cannot clog, set, or in any way " get out of or-*» p£ 

der." Has now been In constant use six months, workings £ 

perfectly. Every Chucklssoldon mUwarrant, to be return -ofi £ 

ed and cash refunded if not entirely satisfactory Address Hi*- 

F. A. H ULL & CO., Manufacturers, Danbury, Ct. £ «- 

Send for Illustrated .Descriptive Circulars. - J;,q 



AGENTS WANTED— Anybody can make 
it pay. FIrBt class articles for Office and House 
hold use. Manufacturer's prices, and enormouB profits 
Address, for circular. JAS. H. WHLTE. Newark, N.J. 



SCHLENKER'S PATENT 

Bolt Cutter 

New Invention. Address, 
Howard Iron Works, Buffalo.n.Y, 



WIRE ROPE. 

JOHN A. ROEBLING'SSONS 

MAMTTFACTUBEBS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, FerrleB, Stays, or Guys on Derrlcks& Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 



ConducterB of Copper. Special attention ghen to hoist 
Ing rope of all kinds for Mines and Elevators Apply f or 
circular, giving price and othei information Send for 



oamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



WIRE ROPE. 

John W. Mason & Co., 43 Broadway, New York. 




THE 

AMERICAN 

Turline Water Wheel 

Has recently been Improved and sub 
iected to thorough tests by James 
Emerson, Holyoke, Mass., showing 
higher average results than any Tur- 
bine Wheel ever known. A full re- 
port may be obtained of STOUT 
MILLS & TEMPLE, Dayton. Ohio. 



A Specimen Copt 
of the AMERI- 

CAM BUILDER 

hi:ja to any adaress ioi as cts. cHARLES D. LAKEY, 
2b Murray Street, New York 



BUILDING 



AMERICAN SAW CO., 

No. 1 Ferry St, New Tort. 

Movable-Toothed Circular Saws 

PERFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO, 
ITENS «fc BROOKES PATENT 

Eccentric-Geared Power Press. 




DOUBLE ACTING 

B UCKET-PL UNGER 

SteamPumps 

ALWAYS RELIABLE. 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at coat of 
one oer cent Its value, and by itB use Vacuum Pans are 
rnn with tuil vacuum without Air Pumo. Please call at 
the Company's office, Buffalo, N. Y. Circulars sent to 
anyaddress. 



BUILDING PAPER! 

For Sheathinp, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples 
*nd Circulars, to B. E. Hale h Co., 56 & 58 Park Place, N. Y., or Rock RrvER Paper Co., Chicago. 



FIRST CLASS PATENT SALESMAN 
WAKTED, by an Inventor having several valuable 
inventions ready to patent, and one patented. Steady 
business furnished to a good man. Address, with refer- 
ences, &c, Box 40,Oneonta, N. Y. 




Emery Grinders 
OJ/L 



I3ERPETUAL MOTION.— Wanted, a part- 
ner with $1,000, to engage In patenting and Intro- 
ducing an invention of a Self-motive Power Machine 
which I am able to prove will work satisfactory, and Is 
adapted to run local and transient machinery generally. 
To a man or firm of known honor and ability, this is a 
rare opportunity, and none others need apply. For par- 
ticulars, &c, please address JAMES FAKNSWORTH, 
106 Walker Street, Neiv York City. 



NOYE'S MILL FURNISHING WORKS 
are the largest In the United States. They make 
Burr MlllstoneB, Portable MIUb, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send far catalogue. 

I J. T. NOYB & SON, Buffalo, N. Y. 




REYNOLDS & CO. 

MANUFACTURE 

^Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Root Bolts. 

STEEL & IRON SET SCREWS 

A specialty. Also, Small Articles 
for Patentees, in great numbers, at mn 
No. 145 East St., New Haven, Conn 




I*~T. V. Carpenter, Advertising Agent. Address 
Box 178, New York city. 



P. BLAISDELL & CO., 

MANUFACTURERS OF T HE BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, also other Machinist Tools. 

Send foe Ct/ts. 

WORCESTER, MASS. 
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SEND foe Book Catalogtte . 
BICRNELL,8?Warrenst.,N.Y- 



TRY THE VICTOR DRILL CHUCK.— 
Warranted to hold with a clasp of the hand. Tri- 
umphant at Vienna. HUBBARD & CURTISS MANTJ- 
FACTURING CO., Address Mlddletown, Conn. 




T 11 It K E PLY HOOFING, 
In Use Ten Years. 

A good article, well recommended, and suitable for 
either steep or flat roofs. Send for Circular and Sam 
pies. MICA ROOFING Co., 73 Maiden Lane. New York. 




THE 
LATEST IMPROVEMENT 

IN 

LUBRICATORS 

This NEEDLE-VALVE OIL FEEDER for 
Locomotive and Stationary Engines lias 
met with great success. Master Mechanics 
will be furnished with Sample Cups by 
addressing 

CINCINNATI BRASS WORKS. 



I N DEPENDENT 

BOILER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLMFG.C0. 

HAMILTON. DHID. 



NILES TOOLWORKS, 



HAMILTON, OHIO. 




MAHOGANY, 

ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD HUNGARIAN ASH, AND 

ALL KINDS OF WOODS. 

IN LOGS, FLANK, BOARDS, AND VENEERS, 

GEO. W. READ & CO., 
Mill and Yard. 186 to 200 Lewis St.. cor.6thSt., E. K.,N. Y 
B^" Orders by mall promptly and faithfully executed. 
td&~ Enclose 3c. stamp for Catalogue and Price List . 



Fire! Fire! 

We are now offering our Entire Stock of Veneers 

Slightly damaged by the Are of 12th tnst.,at our Branch 
Salesrooms, 170 andl72 Center street, at 

Less than Half their Cost. 

A rare chance laoffered to large buyers. Hungarian Asb 
and French Waluut, Figured and Plain Walnut, Maple, 
Ash, Oak, Thuya, Amboine, cc. Choice Woods at a 
great bargain. Must be Bold at once. 

GEO. W. READ & CO. 

186 to 200 Lewis Street, U. It. 



Veneer Cutting Machines 
FOR SALE. 

ONE ROTARY MACHINE, cutting 4 ft. ldntf 

and 4 ft. diameter. 
ONE SLICING MACHINE, cutting 5 ft. 6 in. 

long. 

Both in perfect order, with pulleys, shafting, etc. Com j 
plete for immediate use. Price low. 
Address GEO. W. READ & CO.; 

186 to 200 Lewis Street, E. R., New Ydrk, 




The SCIENTIFIC AMERICAN is devoted to the inter - . 
estB of Popular Science, the Mechanic Arts f Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursultB generally, and is valuable and lnetruc* 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room . 

The Best Mechanical Paper in the World 

A year's numbers contain over 800 pagcB and several 
hundred engravings of new machines, UBeful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer! 

No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific Ameri- 
can. Every number containsfrom six to ten engravings 
of new machines and inventions which cannot be found 
tn anyother publication. 

TERMS. 

One copy, one year $3.00 

One copy, six months 1.50 

<i)ne copy, four months 1.00 

One copy of Scientific American for one year, and 

one copy of engraving, " Men of Progress " - 10.06' 
One copy of Scientific American for one year, and 

one copy of " Science Record," for 1878 - . 4.50 

Remit by postal order, draft or express. 
The postage on the Scientific American Is five cents pe*" 

quarter, payable at the office where received. Canada 

subscribers muBt remit, with subscription, 25 cents extra 

to pay postage. 
Address all letters and make all Post Office orders 

drafts payable to 

MUNN A OO., 

37 PA.BK ROW NEW VOW 



THE " Scientific American " is printed with 
CHA8. ENEU JOHNSON & OO-B INK, Tentn anff 
Lombard its., Philadelphia and 59 Go ! < i" . New York, 
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